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IN“VIDEOLAND

PURE MAGIC!

Join Alice in her journey through Videoland - an enchanted place populated by strange creatures such as bread-and-
butterflies and pipe smoking caterpillars; where little girls change size and flamingos turn into croguet mallets!

Alice in Videoland is a revolutionary new concept in entertainment for the Commodore 64, incorporating some of the finest
graphics ever seen on any home computer, accompanied by a charming musical score. There are four different game scenes
involved, and your performance in earlier ones will affect your ability to get through later ones and determine your eventual
total score.

Scene One - Stunning title page graphics give way to the first game scene as Alice falls into the rabbit’s warren. Score
points for collecting the objects to be found there - including keys to open doors, bottles to make her smaller, cakes to make
her bigger!

Scene Two - Outin the garden the Cheshire cat looks on as Alice meets the pipe-smoking caterpillar. Help her to catch the
bread-and-butterflies and the rocking-horse flies that change into the balls used in the croguet game in the last scenel
Scene Three - Alice is a pawn in the chess game where her opponents are the Jabberwocky and Tweedledum and
Tweedledee. Help her across the board by protecting her with your White Knights!

Scene Four -The most bizarre croquet game ever! Help Alice hit the balls through the playing-card-soldier hoops before
the Queen of Hearts stomps on them!

Alice in Videoland is available for the Commodore 64 on disk - £12.95, and now on cassette - £8.95.
Alice in Videoland features graphics created with the Koala Pad.

— AUALOGENIC s

P.O. BOX 88, READING, BERKS. SEND FOR FREE COLOUR CATALOGUEI
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WELCOME TO THE THIRD
issue of Your Commodore, If
you've already fingered
through the pages then |
needn’t tell you that,
once again, it's jam-packed
with the latest news, re-
views, games, utilities,
special features and much,
much more. If not, then bear
with me until curiosity tempts
you to turn the page.

Since you last feasted your
eyes upon a copy of Your
Commodore, they've been
working their fingers to the
bone over at Commodore. Not
only have the long-awaited 16
and Plus 4 machines been
launched and exhibited to the
world at large, but a host of
new peripherals and software
has also been released. How
will the 16 fare in the face of
growing competition? Read
our article and judge for
yourself. Commodore have
also finally unleashed their
Commodore 64 Communic-
ations Modem and CompuNet,
the new on-line service for
Commodore users. But you'll
have to see next month’s Your
Commodore for the low-down
on this.

Showtime

Everybody loves ashow and the
7th PCW show was certainly no
exception as thousands of
computer moguls, journalists,
games freaks and would-be
programmers trudged through
the corridors of Olympia 2
from 19th-23rd September.
With winter already well
underway and Christmas on
the horizon, the time is ripe
and the market ready for new

releases — all too evident with
the hoards of offerings from
software houses up and down
the country. Wares displayed
included not only the new
Commodore machines but a
tide of software, books and
peripherals such as Currah’s
Speech b4.

Lend me your ears

fralking of which, Your
Commodore is louder this
month. Gone are the days
when the only hint of music

emitting from the confines of
your house might be Radio1or
you enjoying your early
morning bath. Your Com-
modore is competing in the
music stakes. We bring you the
second installment of our two-
art MIDI series and we also
ope to set your fingers tap-
ping and your ears buzzing
with a guide to two soft-
ware packages — MusiCale
and Music Master — which
transform your Commodore
into a music synthesiser.
Whoever suggested that
new technology was breeding
a nation of philistines?

Reader input

But, as much as we pester
software houses in pursuit of
the latest releases for exposure
by our reviewers, toil as we may
over our trusty typewriters to
bring you erudite and
entertaining articles, where
would we be without you, our
readers? We anxiously await
your praise and criticism, your
comments and ideas. Are we
catering for your needs? Are
there too many games — or not
enough? Is the general tone
too serious — oar too
lighthearted? We're quite
amiable here — so drop us a
line or give us a call. Praise or
abuse us — we don’t mind so
long as you get your views
across. Thank you to everyone
who has already put pen to
paper: we shall endeavour to
answer all your letters.

Your comments reveal a
world of frustrated VIC 20
owners. We want to fulfil your
needs — but our supplies are
low. So, how better to pass
those long winter nights than
by retiring to a warm corner
and conjuring up weird and
wonderful games and utilities
on your VIC 20. And, of course,
we don't expect you 64
‘programmers extraordinaires’
to be sitting idle either. Get
tapping and share your genius
with us humbler mortals! S5end
your output to the editor:
you'll find the editorial address
on the next page.

(B zmmanme
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We bring you up-to-date with the latest
news on the Commodore front.

INPUT/0OUTPUT 17

Your chance to air your views or ply us with
questions.

MASTERING MACHINE

CODE

18

We take a further in-depth look at the

computer's native tongue.

ANACONDA

fast and furious game.

VIC GAMES

Wind your way around the screen with this

PROGRAMMING

More games tips for VIC 20 enthusiasts.

DALEY THOMPSON

DEChT

16: COMMODORE’S

LATEST NUMBER

We explore the smaller of Commodore’s

new machines.

PT.3

THE BASIC FACTS

. 34

Conditional processes and loops feature in
this month’s look at BASIC.

DATA STATEMENTS 9 TURBO 64 38

Speed UF program loading time with this
invaluable utility for your 64.

PYRAMID

Bury yourself with this great game.

GRIPPING STUFF 42

Get stuck into our joysticks review.

40

SOFTWARE
SPOTLIGHT

Once again, our reviewers have been
working all the hours God sends to give
you the low-down on more exciting Com-
more games and utilities.

PRINT USING ON

THE 64

Perfect formatting of numerical data with
this handy utility.

[

Just when you thought it was safe to go
down to the river again. . . . Can you outwit
the Gators?

TALES FROM THE

CRYPT

Mo, it's not another mfferin%
3

60

from the
Hammer House of Horror but merely
Runecaster in pursuit of further adventure.



REFERENCE

LIBRARY

With the cold, dark nights drawing in, why
not curl up beside a roaring fire with a good
book?

MIDI REVISITED 66

Strike a chord with the second part of our
series on this novel musical interface.

MULTIPLE FILE
COPY 68

Protect your most valuable programs with
this utility.

SPACE BATTLE 70

Fend off those aliens with this game for the
unexpanded VIC 20.

DESIGN 64 72

Create your own characters with this
character generator for the 64.

DIGITAL DUET 74

We review two pieces of musicsoftware for
the Commodore 64.

DOING IT

YOURSELF

Turn your 64 into a business system with the
minimum of expense and effort.

COMPUTERS IN
BUSINESS

Discover the computing wholesale
business West Country-style in the
company of PCS South-West.

SHOWDOWN AT
OLYMPIA

We take a look at some of the new releases
on display at this year’s PCW show.

BEHIND CLOSED
DOORS

We open the door to reveal John Wagstaff
and Craig Communications.
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To play only games #0n a Commodore

computer is like asking Albert Einstein to work out

the square root of four.

The computer’s brain barely ticks over.

To really stretch it, you need more interesting
software programs. For example, record keeping,
interactive education, stimulating adventure games

or word processing,

And for# these you need peripherals.
Like a Commodore disk drive, a really fast
storage and retrieval system with a vast memory:.
Or a Commodore cassette unit, the
inexpensive way of loading and storing programs.
For those who like the idea of text and graphics
being more alive and having greater clarity than
on a TV, there’s the Commodore colour monitor.




COMMODORE MPSBM

Dot matrix printer, £230.00
Iractor feed. Print speed:
0 characters per second

COMMODORE MPSBOZ
Dot matmx prnter. £345.00
Friction feed for standard
paper. Print speed

60 characters per second

COMMODDRE DPSTIM
Daisy wheel printer £3595 85
Letter quality prnt on

all types of paper. Print speed
18 characters per second.

COMMODORE 1520

Printer plotter. 16899, For
charts and graphs. Print speed
4 characters per second

JOMMODORE 1541
Disk drwe. £22900
170K memory. 5'4a" diskette

COMMODORE 1531
[assette unit. £44 90
For Commodore 16 and
Commodore plus./d

COMMODORE 1530
£44 9. For Commodore B4

COMMODORE 17
Colour monitor: £230.00

JOYSTICKS
[prces from E7.500

PADDLES IE13.501

"q

Vioth of

And for hard copy, there are our thre

e

your bramn?

FOR FURTHER INFORMATION, TICK ONE (OR MORE) OF THE BOXES ABOVE AND
printers and a printer plotter. These will preserve ﬁ%;}r{J?T;DEIJ::P;”D;%HT;[FEijéBﬂ ?;JEE;DEE'E; i o Lo
E on paper-in colour, black and white, chart form, | s
graphs or text, the fruits of all your labour. e
1 ‘Finally, to make games playing more
' exciting, there are joysticks and paddles.
So use your brain. And make sure you use

| ; x.ﬁk
all of your computer’s brain. C' commodore

PE YCO 1284
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COMPUTING

Forall CBM 64 Users

@® UTILITIES
Gamesters delights galore —

improved graphics,
disassemblers — it's all here!

sounds,

64 Tape Computing
adds a new dimension to your micro!

Run this Argus 64 tape and you'll

soon see why it’s Britain’s top selling tape
magazine. Each issue gives you a variety of
exciting and challenging games to play,

reviews of other newly released
software plus valuable utilities
enabling you to write your own
programmes and games.

Argus Tape Magazines produced by
ARGUS PRESS SOFTWARE

1 Geolden Square, London WIR 3AB
Telephone: 01 437 0626

@

Arpus Press |

Soft ware L sroup |

Stretch your imagination and skills with
64 Tape Computing — available every
other month from WH Smith, Menzies and
other leading stores.

(You’'ll see them advertised on TV
from September!)

Get your copy today!
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Multiple birth at Commodore

Pride of place in this month's
news from Commodore Busi-
nesss Machines must go to the
launch of their two new
machines: the Commodore 16
and the Plus/4. Howard Stan-
worth, General Manager of
Commodore Business Mach-
ines (UK) Ltd., hopes that these
two machines, along with the
64, will “._form the strongest
range on the market over the
Christmas period”.

The Commodore 16 has
been designed as a successor to
the VIC-20 and will be sold in a
complete starter pack at
£139.99. It includes 16K RAM, a
full typewriter-style keyboard,
sophisticated sound capabili-

Creditable interface?

The Access Computer Com-
any of Stockport have deve-
oped a serial interface and
cable to connect most R5232
serial printers to the Com
modore 64, VIC 20 or SXb4
Portable. The unit, which is
supplied with instructions and
a 1-year guarantee, is available
by Mail Order at £34.95 inc.
VAT and post from Access
Computer Company Ltd., The
Cumruler Centre, 61 Shaw
Heath, Stockport, Cheshire,
SK3 BBH. Telephone 061-477-
6013,

ties, 121 colours for high-
quality graphics and advanced
BASIC. The starter pack con-
tains the computer, cassette
deck, Introduction to BASIC
part 1 and 4 recreational
software” packages. (The 16 is
reviewed elsewhere in this
magazine).

The Commodore Plus/4 is
described by Mr. Stanworth as
“...an affordable home com-
puter for the more serious
user’. And, in an attempt to
prove this point, it comes with 4
integral programs: word Eru-
cessing, database, spreadsheet
and business graphics. But he
does stress that the Plus/4 . _is
not a fully-fledged business

machine. It is a competitively-
priced home machine ideally
suited to the professional who
wants to use it for productive
applications”’. The Plus/4
contains 64K RAM, of which
60K is available to the user for
BASIC programs and includes,
amongst the more obvious
facilities, advanced BASIC,
screen window facility, a HELP
key and simple cursor controls.
It retails at £299.99.

Both machines are being
manufactured at the new
Commodore factory in Corby
and should be available at the
end of September.

Father Commodore also
promises to stuff our Christmas

stockings with other goodies. A
new cassette deck, the 1531
cost — £44.95) and a new
single disc drive, the 1541 (cost
— £299) should soon be
available. Also in the Com-
modore Christmas package this
year can be found two new
printers compatible with the
entire range of Commodore
home computers. These are
the MCS 801, a colour dot
matrix printer, and the DPS
1101, a low-cost letter qualit
printer; both models will sell
for £399, Both Commodore and
the leading software houses are
devel-oping a range of soft-
ware for the 16 and the Plus/4.

Show-down at

Olympia

The curtain was raised and the
chips were down at the end of
September for the Seventh
Personal Computer World
Show. Amongst the com-
panies displaying their latest
wares for the 64 were Anirog,
Argus Press Software, Audio-
enic, Bubble Bus, Creative
parks, Melbourne House,
Protek, Currah and many
more. We reveal all about the
PCW Showstoppers elsewhere
in this magazine.

L



Touchmaster Ltd. have releas-
ed their pressure-sensitive
surface which, complete with
its own microprocessor, is able
to interface with a range of
micro and personal computers,
including the Commodore 64.
Touchmaster, as the device is
called, hopes to overcome
resistance to keyboard usage.

The Touchmaster has an A4
working surface and a resolut-
ion of 256 x 256. The surface is
fully linear across the active
area and does not use any
moving switches or similar
devices.

The company plans to
develop a catalogue of soft-
ware — to be called Touch-
ware. The first releases of
software specifically designed
for the Touchmaster include
graf:hic packages, educa-tional
early learning programs, board
games, arcade
ture games an
utilities.

The complete package to
be marketed will contain the
Touchmaster, Touchware mul-
tipaint graphics program and
other accessories required for
immediate use with a home

ames, adven-
programmer

Currah speaks out

New for the Commodore 64
from Currah Computer Com-
ponents Ltd. comes Speech 64
which was developed in
conjunction with General
Instruments. It is an allophone
speech synthesiser which
means that it uses individual
speech sounds strung together
to make intelligible speech. It
has an unlimited vocabulary
and its makers claim it can
synthesise any word or senten-
ce in the English Language.

10 Speech 64 features a ‘Say’
command which provides text-
to-speech, a high and low voice
each its own intonation and
integral BASIC com-mands. Itis
a hand-sized unit which plugs
directly into the back of the
Commodore; sound is gener-

DATA
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computer. The recommended
retail price is £149.95. Touch-
master may be contacted at
P.O. Box 3, Port Talbot, West
Clamorgan, 5A13 TWH.

ated through the T.V. receiver.

Currah’s speech synthesiser
retails at £29.95. Currah may be
contacted at Graythorp Indus-

trial Estate, Hartlepool, Cleve-
land, T525 2DF. Telephone
0429-7 2996,

We hope to review Speech

64 in next month's issue).




PSS hit the road Y

From the end of September,
Commodore 64 users can get
on their bikes with the latest
offering from PSS. Entitled
Hyper Biker, it is a high quality
representation of the popular
craze, BMX biking. It enables
up to four players to act out
sophisticated biking man-
peuvres and, from a straight
race, through obstacles, whee-
lies, long jumps, high jumps

and bunny hops to compete for
the accolade of BMX champ.

The bike is controlled via
joystick or keyboard and track
teatures include table top,
whoop de doos, ramps, speed
bumps, ditches and cﬁo offs.

Hyper Biker is available on
cassette at £7.95. PS5 may be
contacted at 452 Stoney
Stanton Road, Coventry, CVb6
5DC.
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Creating another Legend

Legend, creators of the 1984
Game of the Year, Valhalla,
have announced details of
their latest release, The Great
Space Race. Scheduled for
release on the Commodore 64
in late September/October,
chairman John Peel describes it
as a “...completely new kind of
computer entertainment
one that goes beyond arcade
and adventure games, but
retains the best elements of
both”.

He certainly believes Leg-
end’s newest baby looks good.
With a revolutionary operating

system, MOVISOFT 2, Mr. Peel
claims that “..true solid 3D
graphics...” have been achiev-
ed and advanced graphics
enable the characters on-
screen to be seen “...in detailed
close-up™.

The game falls into two
phases. In the pre-race section,
you must compete for the best
spaceships, weapons and per-
sonnel for your team. The
event itself involves a race
against “...time, natural obsta-
cles and your competitors™.

Using a new form of 5in%lle
key-press commands, The

e Nows

In the wake of their success
with their CBM games, Astro
Chase and Flip Flop, State Soft
Ltd. have released to new
games for 64 users, Boulder
Dash and Bristles.

In Boulder Dash, our hero,
Rockford, has to avoid crashin
boulders, walls of rock anﬁ
assorted creatures as he digs for
the gleaming jewels. In pursuit

1of the diamonds, he must turn

| turned into precious stones.

Gk -
/ M' his enemies to his advantage —
. for example, butterflies may be

| The mysterious escape tunnel

is revealed only once the
required number of diamonds
have been collected. The game
includes 16 mystical caves with
a playable intermission after
every 4, and 5 levels of
difficulty.

For all nen-DIY enthusiasts,
Bristles takes the pain out of
decorating. The object is to

paint all the rooms in a building
without losing your brushes
before time runs out. There are
8 different game screens and 6
skill levels for each building;

our target is to paint all 8
Eui]dingi in each level. While
fulfilling your task, you must
avoid the Bucket Chucker, the
Dumb Buckets and flying Half-

Pints. Lifts and stairs are
provided for your transporta-
tion — but beware the

caretaker’'s daughter as she
daubs your carefully painted
walls with her hand prints!
Your efforts are rewarded with
prizes.

Both games are available on
cassette and retail at £8.95. State
Soft are at the Business &
Technology Centre, Bessemer
Drive, Stevenage, Hertford-
shire, SG1 2DX. Telephone:
0438-316561.

Great Space Race enables
characters to offer you options
based on their currentsituation
through an ‘options gene-
rator’ constantly monitoring
game development.

The Great Space Race costs
£Y, million to produce which is
thought to be the largest
amount ever spent on
development of a single game.

Legend may be contacted at
P.O. Box 435, Station Road,
London E4 7LX; telephone: 01-
524-8324/5.

thel 11
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The Professionals

Audiogenic Ltd. has launched
their Professional Range of
business application software
for the Commodore 64. The
three packages in the range are
a word processing system,
Micro Wordcraft, a spread-
sheet facility, Swift, and their
database system, Magpie.

All three packages are disc-
based and retail at the
following prices: Wordcraft —
£24.95; Swift — £19.95; Magpie
— £39.95. Audio-genic Ltd. may
be contacted at 39 Suttons
Industrial Park, London Road,
Reading, Berks RG6 1AZ.
Telephone: 0734-664646.

Terminal Laziness

Terminal Software has been far
from idle in developing ‘Lazy
lones’, their new game %r}r the
64. There are 18 doors in all
and, behind each, lies the
opportunity for l..a.r‘l,f lones, the
most indolent hotel cleaner in
the trade, to avoid work: he
can play games, hide in the
broom cupboard, drink in the
bar or go to the toilet —
anything to avoid the irate
manager or the ghost of the
previous manager.

‘Lazy Jones' features a s[plit—
screen window and retails at
£7.95, Terminal Software are at

Derby House, Derby 5treet,
Bury, BL9 ONW. Te?ephr:rne:
067-7671 4321,

+ 259
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Things that go bump in the night

Who would have thought it?
David Darling (18) and his
brother Richard (16) always
seemed such ordinary youn
men but then unexpecte
things started happening
round them. It alﬁjgegan at the
beginning of 1981 in Canada
when they acquired a VIC-20.
From that moment on they
found they had a talent, an
unexplained power, call it what
you will, which they have been
attempting to harness ever
since. At first it was just
ordinary sprites they called up
but more recently those sprites
have been transforming them-
selves into a complete demon-
iacal hierarchy: ghosts, ghouls,
zombies and poltergeists. The
source of this power has been
traced to their Commodore 64.
Surprisingly, nobody seems
to be at all concerned. Rather

the opposite for the Darling
brothers are in fact the authors
12 of the new game for the CBM

64 from Mastertronic called
Chiller. In it you are given the
task of rescuing your fair
beloved from a haunted
mansion whilst warding off the
unwanted attentions of the
afore-mentioned denizens of

the underworld. And at £1.99 at
least you're assured of a cheap
thrill.

This energetic pair who
have so far written 35 games
including about a third of
Mastertronic’s output (see
Space Walk and BMX Racer,
both for the CBM 64). are also
working on a games designer
for the new Commaodore 16.
This will be their third games
designer this year and follows
the one they did for the VIC-20,

released on the Galactic label,
and the Games Creator for the

CBM 64, due for imminent
release from Mirrorsoft.

The C-16 version should be
ready in about 2 months time
and will be marketed by
Commodore itself. The broth-
ers have already been workin
on a C-16 for a couple o
months now, so Your Com-
modore was obviously interest-
ed in their opinion of the
machine. “In most respects it is

as good as the 64 — the two
disadvantages are the lack of
sprites and the sound,” they
told us. Still, a good games
designer should go a long way
to relievinithc first problem.
So, with all this activity it
looks very unlikely that the
Darling brothers will be
disappearing without trace.
Mastertronic can be con-
tacd at Park Lorne, 111 Park
Road, London MNWS8 7]L;
telephone: 01-402-3316.




Toil and trouble from

Creative Sparks

Creative Sparks have annou-
nced the release of their new
adventure game for the Com-
modore 64, Macbeth — the
Computer Adventure. Based
on the Bard's gruesome trag-
edy the game comes as two
fast-loading cassettes, with a

full set of instructions,
plus a complete text of
the play. The player can

participate in four independ-
ent adventures, plus psycho-
analysis sessions giving the
player an insight into the aims
and motivation of the leadin

characters. The adventures a

differ from one another in style
and content; each depicts a

Art for Commodore’s

sake

The first prize of a £5,000
endowment and £1,5000 worth
of computer equipment in the
world’s first competition to use
home computers to create
works of art, the Commodore
International Art Challenge,
went to Hugh Riley, a young
unemployed art graduate. As a
result of his winning entries in
the 18+ Dynamic category,
Louis (Meditation Failure
126) and Obsessiveness, Mr.
Riley will be able to use the
endowment to study computer
art at a prestigeous educa-
tional establishment in any
country of his choice and

hopes, as a result of this uniquef

Commaodore Art Challenge has
revealed a fascinating new area
for art and for home com-
puters. | am convinced this
initiative and the exhibition of
computer pictures are just a
glimpse into a future which will
see art and technology increas-
ingly working together”.

The competition was divi-
ded into Still and Dynamic
entries and under 12, 12-17 and
18+ age groups: the winners in

opportunity, to pursue a career |

in computer graphics.

The award was presented by
Professor Brian Allison, World
President of the International
Society for education through
Art, at a ceremony at London’s
Hamilton Gallery. Professor
Allison commented that “The

Commodore UK's sales topped
the £100 million mark during
the last financial year, thus
attaining an all time record and
making the company a major
contributor to Commodore
International’s record $1.27
billion sales for the year ended
30 June. Mr. Howard S5tan-
worth, General Manager of
Commodore Business Ma-
chines (UK) Ltd., believes that
“..in revenue terms..” this
makes Commodore *“...the

undisputed leader in the British
home computer market”.

each category received £1,500
worth of Commodore equip-
ment of his or her choice, as did

scene from Shakespeare’s
original play.

Creative Sparks are part of
THORN EMI; David Gearing,
general manager for THORN
EMI Computer Software Pub-
lishing says of Macbeth “We
are delighted to be publishing
this ingenious package...It is
full of unexpected twists and
turns, rich in different mean-
ings, alive with fresh possibilit-
ies”,

Macbeth — the Computer
Adventure retails at £14.95.
Creative Sparks can be contact-
ed at THORN EMI Computer
Software, Thomson House, 296
Farnborough Road, Farn-
borough, Hants. Telephone:
0252-543333.

Mr. Joachim Wester of Sweden | .

with his entry, ‘Mr. Freaken-
stein’, winner of the prize for
the best non-UK entry.
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Rae Potter has been appointed
as new Software Products
Marketing Manager at Com-
modore UK. He expects to be
“..looking particularly for
software which actively ex-
ploits the full capabilities of our
machines — not only the VIC-
20 and Commodore b4, but also
the new Commodore 16 and
Plus/4 home com-puters”. Mr.
Potter believes that: “The mass
market for software has arrived
and with the imminent launch
of the new Commodore 16 and
Plus/4 computers, Commo-
dore is in an unprecedented

New face at Commodore

position to dominate, not only

in hardware, but also in

software”,

Soft deal

Commodore dealers will now
be providing 3 software
ackages with every 8296D
Eusint‘ab machine sold. These
are: Superscript, a wordpro-
cessing package including
Spelling Checker; The Mana-
ger, a comprehensive database
and file management
and Calc Result, a
planning spreadsheet.

The B8296D with integral
2Mbyte floppy disc drive, 128K
RAM, monitor, keyboard and
the aforementioned software
packages retail for £1,690
excluding VAT.

ackag
inancialj 13
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CompuNet launch

The PCW show will see the
launch of the Commuodore
Communications Modem and
their new database, service,
CompuNet, initially available
only to Commodore 64 users.
The first year’s subscription to
CompuMet is free with the
purchase of the Commodore
Modem, which costs £99.99,

Cirkitt Holdings PLC has
developed a modem which has
full British Telecom approval
and, so they claim, at £59.95, is
less expensive than any equiv-
alent equipment. The modem
took under six months to

design and bring to the market.
It is to be marketed by Protek
Computing Limited who have
worked closely with Cirkit on
its development and have
produced a range of interface
packs to make the modem

compatible with most personal
computers on the market,
including the Commodore 64.
Cirkit and Protek are predict-
ing modem sales of £2 million
over the next 18 months.
Cirkit Holdings PLC can be

contacted at Park Lane,
bourne, Herts EN10
Telephone: 0992-444111.

Brox-

7NQ.
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Whether your forte
lies in preaching or
praising, asking or
abusing, here’s your
chance to air your
views or pass on any
useful hints and tips
to fellow Commodore

users.

Dear Sir,

All those Commodore 64 users

who cannot get their voice two

to work, don't take the

computer back to the shop.

There is nothing wrong with it;

the manual is wrong. On page

167 the waveform for voice two

is 54283 and not 54288
Here's another tip for you

64 users. POKES6325.X (X=1 to

255). This will speed up the

cursor and is very useful when

editing long lines.

Yours faithtully,

William Fong,

London.

Dear Sir,

In reply ta)]. Lee (Input/Qutput
- October issue), | also have a
Commodore and Brother EP22
series printer. He may find it
useful to note that the interface
| have found most suitable is
the Stack for the VIC 20/CBM
64 ftom: Stack Computer
Services Ltd., 290-298 Derhy
Road, Bootle, Liverpool, L20
8LN. Also, the cable he receives
may be wired incorrectly:

Computer end pins
To
Printer end pins

The most reliable commands
found to date are:

To take a listing
OPEN 2,2,2,CHR$(2H+CHR%(0):
CMD2

LIST A-B {Max. 60 lines)
LIST B-C elc.

PRINT# 2

CLOSE 2

CMD 3

To use within a program:

The OPEN statermnent should be
used before the DIM$
statements, and programs used
with the OPEN in a GOTQ/
GOSUB routine should have
this line deleted and moved to
the top of the listing ie:

10 PRINT “"HELLO"

20 OPEN 2,2,2,CHR$(2)*CHR$
{(0)

30 DIM A elc
OPEN 4.4 will not work. The
interface cable and printer all
work well,

Yours faithfully,

§ K Thoanber,

Hull.

Dear Sir,

What a super magazine - it is
magnificent! As | was browsing
along the magazine shelf |
noticed your magazine
screaming to be looked at.
After a quick look Iﬁrumprf}e
bought and raced home to
look at it; as a VIC 20 owner
myself | bought it to seek out
new talents. The reason it is 50
different is because all the
other Commodore magazines
focus mainly on one thing: the
CBM64. Most of the programs,
hints, reviews and information
are on this machine. |
congratulate you on seeing the
light for us poor VIC and PET
owners. Your article entitled
‘Vic Games programming’ was
exceptionally good.

How about including the
top ten tables of software for
the VIC and 64. And, how
about doing reviews of
Commodore’s new computers,
the CBM 16 and Plus 4.

Yours faithfully,
Andrew Philpott,
Hertford.

We answer, :

We are delighted that Mr.
Philpott, and all the other
readers who showered us with
praise, like our magazine. We
shall endeavour to keep you
happy and hope you will
continue to send us your
comments and bright sug-
gestions for future articles,
games, etc. Please, please
inundate us with VIC 20 stuff as
we're in short supply! Finally,
you can find a review of the
Commodore 16 elsewhere in
this magazine. We hope to
review the Plus 4 next month.

Dear Sir,

I have a Commodore 64 and |
am very interested in
becoeming a member of

CompuNet. | would appreciate
it if you would send me details

on how much it would cost to
join, what would be the most

suitable modem for m
computer and, also, how muc
the modem would cost.

Could you please give me
more information about how
CompuNet works and, also, tell
me where my nearest main
Commodore supplier is.

Yours faithfully,
Steve Paterson,
Livingston, Scotland.

We answer,

The only modem suitable for
use with CompuNet is
Commodore’s own Modem
which retails at £99.95. On
purchase of this modem you're
entitled to one year's free
membership of CompuNet
{worth £30). For information on
how CompuNet works, see the
review in our next {Ianuar‘{!l
issue, The modem is only

available, at the time of going
to press, directly from
Commodore Business Mac-

hines (UK) Ltd. at 1 Hunters
Road, Corby, MNorthants. The
nearest main Commodore
supplier to Mr. Patterson in
Livingston is Peritronic Ltd. at
Lomand House, Almond Vale,
Livingston, West Lothian.
Telephone: 0506-410041.

Dear Sir,

I have recently bought a
Commaodore MPS 801 pripter
for use with my 64 and, as well
as the standard 71 by 9.5 inch
paper for the printer | have also
acquired for free 2000 sheets of
7.5 inch paper. | should like to
use this narrower paper for
program listings but, when
doing this, the longer program
lines are printed off the edge of
the paper. | would like to know
if there is any way of making
the printer print shorter lines
when using the list command
as this would save me a lot of
money buying expensive
printer paper.

Congratulations on your
first edition of one of the best
magazines for the Commodore
user.

Yours faithfully,
W.L. Williams,
Dvied.

We answer,
Can anT- of our readers answer
Mr. Williams’ ‘cri de coeur’?

Letters

Dear Sir,

I own a Commodore 64 and
have recently bought the
‘PETSPEED’ compiler. This

gingers up some of my ordinary
BASIC programs but | cannot

make it work on even the
simplest High-Res program
such as those to clear the

screen and draw a circle. My
BASIC program is taken
straight out of the 'Program-
mer's Reference Guide’ (pages
122-123 and 126-127) and runs
perfectly (though appallingly
slowly). | have added a very
simple machine code program
which clears the screen and
puts it into High-Res
instantaneously, but of course
thereafter the drawing is as
slow as ever. The PETSPEED
will not run this either; but, if |
include a command in the
PETSPEED program to load the
machine code program from
dise, the screen does clear -
and nothing else happens. It
refuses to carry on drawing the
figure and the screen remains
blank wuntil | hit RUN/STOP
RESTORE. In every case, the
compiling seems to be error-
free, but the result doesn’t run.

The base for the ‘bit-map’
memory is 8192, Since the
compiled program seems to
occupy about 8450 bytes (most
of which is, | believe, the
PETSPEED interpreter), | have
tried altering the base to 10240
or even beyond, so as not to
interfere. The effects of this
are, firstly, that only the lower
two thirds of the screen are
cleared and the top third after
the final ‘paint’ is covered in
vertical bars; and, secondly,
although the circle gets drawn,
its centre is very much
displaced (though this can be
remedied by changing two
constants in the program). This
program compiles alright too,
but won't run either {in the
compiled version).

I attach copies of the two
programs. As you can see, they
are very short and simple.

Can you offer any advice?
Where am | going wrong? And
where can | find some
literature more explicit and less
superficial than the ‘Reference
Guide'?

Yours faithfully,
M. W. Peters,
Dorset.

We answer,

Try putting the high-res screen
down to 32768 and paging the

VIC Il chip to look at the third

16K block of RAM. Currently, i 1
your high-res screen s
corrupting your program.

See our guides (in this issue
and in previous issues of ‘Your
Commodore’) to the wvast
output of literature available
for Commodore users.



A.P. and D.).
Stephenson explore
Instructions and
Addressing modes in
the third part of this
series on machine
code.

ONE COMPLETE ORDER TO
the microprocessor is called an
instruction. The 6510A has a
repertoire, called the
Instruction Set, of almost 60
different types but, because
most of them are available in
several different forms, the
total number of permutations
rises to several hundred. Such a
huge number to choose from
can be frightening to the
newcomer. Because of this, we
feel that presenting the full
repertoire at this stage would
be more confusing than
helpful. Fortunately, only a
relatively small proportion of
the total number are in regular
use. In fact, it is possible to
begin writing workable
machine code programs by
restricting the repertoire to
twenty or so instructions.

The instruction format

A machine code instruction
represents one complete order
to the microprocessor and
normally consists of two

MASTERING
MACHINE CODE

has a verb but no noun so is
incomplete. There are
normally two parts of a
machine code instruction, the
operation code and the
operand.

The operation code

This corresponds to the verb
because it tells the micro-
processor what particular
action is required. In general,
the op-code can be a
decimal number, a pair of hex
digits or, if you have an
assembler, a three-letter group
known as an instruction
mnemonic. Every instruction
has a unique code number.
Unless you have additional
software aids, the only way to
enter an op-code on the
Commodore 64 is by POKing a
decimal number. This is an
awful method because
decimals and machine code are
alien to each other. Machine
code programming is not the
easiest of subjects and if we
have to work entirely in

decimal op-codes, the task

Verb

Noun

Op-code

Operand

Figure 3.1 The instruction format

distinct parts as shownin Figure
3.1

As in everyday speech, any
order given to a person consists
of two parts, the verb (what
particular action is required)
and the noun (which particular
object is to receive the action).
For example, suppose we
instruct someone to ‘kick’. The
person is confused because,
although he knows how to
kick, he has not been told
which particular individual or
object requires kicking. In
other words, the instruction

borders on the horrific. We
shall not attempt to use
decimal op-codes at all. As
mentioned in Part 1 of this
series, if you intend to take
machine code programming
seriously, you are strongly
advised to get hold of an
assembler as soon as you can.
However, for the benefit of
readers who feel that the extra
expense is not justified, a
simple program will be given
later, enabling all machine
code programs to be entered in

hex instead of decimal digits.

The operand

This is the second part of the
instruction, corresponding to
the noun. It informs the
microprocessor where the data
(to be acted upon) can be
found. The operand, in most
cases, will be the address of the
data. There are, however,
several different ways of
specifying the address. They
are known as addressing
modes. Some instructions may
have as many as seven different
addressing modes, whilst
others mayiave only one. The
operand can be specified in
decimal or hex but, here again,
hex addresses are much easier
to work with.

Simple addressing
m es
The most commonly used

instruction in the repertoire is
LDA so we shall use it for

illustration purposes where
ever possible. LDA is an
assembler mnemonic for

LoaD Accumulator. It is used to
place data into the accum-
ulator. The whereabouts of the
data is specified by the operand
according to the addressing
mode used. At this point, only
three of these addressing
modes will be described.

Immediate addressing

Memory is not involved
because the operand specifies
the data. This data will be
specified by two hex digits (one
byte) within the range 00 and
FF.

Suppose we want to load
the accumulator with the hex
number 05 and we have an
assembler resident. The way in
which the instruction is written
depends on whether an
assembler is used or whether
you must use direct hex code.
Both forms are given below:

Hex code
A9 05

Assembler
LDA 3 $05

Notice that the assembler
requires the character ‘$' to
indicate the number is in hex
and the character ‘#’ to
indicate immediate addressing.
In contrast, the hex code
version is just two pairs of
naked hex digits. The first pair
of hex digits is always the op-
code. The op-code for LDA,
using immediate addressing, is
A9. Why A9? Because the
designers of the 6510A decreed
it to be so. Without an
assembler, you must either
memorise the hex digit pair for
every op-code (and there are
over 200 of them) or consult the
full instruction set of the 6510A.
Perhaps this gloomy bit of

information will act as a
commercial break for the
Mikro or Commodore
assembler. It is called

immediate addressing because
the data is immediately
available in the operand. It is
used when we want to load
constants.

Absolute addressing

This is used if the data byte, to
be loaded into the accum-
ulator, is in memory
anywhere in the 64K RAM. The
operand is a four hex digit
number (two bytes) specifyin

the memory address. You wi

remember that any address in
the 64K rn»:n‘n-::lr{1 map can be
expressed with the aid of four
hex digits. Suppose we wish to
load the data byte, residing at
address C2056 hex, into the
accumulator. The assembler

and hex code instruction
become:
Assembler Hex code

LDA $2056 AD 56 20

Notice that the hex op-code is
now AD instead of A9. Notice
also the strange reversal of the
two operand bytes in the hex
code version. This is a standard

FTERT

rule when using 6510A hex
code so we had better
emphasise it:
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If direct hex code is used
without an assembler, all two-
byte operand addresses must
be entered in reverse order,
low-byte first, high byte last.

This is important enough to
justify an extra example; the
ex address 5472 must be
entered as 72 54. The designers
of the 6510A decided on this
awkward twist because it led to
more efficient organisation of
the address bus. In machine
code, the human is relatively
unimportant so considerations
of ‘user friendliness’ take
second place to hardware
efficiency. As can be seen in
the example above, an
assembler is a little kinder
towards humans and the two
operand bytes are entered in
normal sequence.

Zero-page addressing

If the address of the required
data happens to be on page
zero | to $00FF) it is
possible, in fact it is normally
desirable, to use page zero
addressing. It is more efficient
because the two leading zeros
can be dropped, allowing a
single byte operand to be used.
For example, to load the
accumulator with the contents
of the hex address 35, the
assembler and hex code

instructions would be:

We shall see later that page
zero is very important because

{53 two of the more exotic
addressing modes only operate
on data resident in page zero.
(b} data retrieval is faster from
page zero than from other
areas of memory.

Unfortunately, most of
page zero has already been
swiped by the resident
operating system so there are
very few vacant address
locations left for the machine
code programmer. In view of
this, those which are left should
be given VIP status and not
used wastefully. We believe,
although we can find no
confirmation in Commodore
literature, that:

Indexed and
addressing

indirect

These addressing modes are
not so easy to understand and
will be discussed in detail later

|| consideration.

in this series. However, for the
sake of completeness, brief
definitions are given below
but, if you are completely new
to machine code, don’t worry
too much about them yet.

Indexed addressing
with LDA

The contents of one of the
index registers is automatically
added to the operand and the
result is the address of the
required data byte. Thus the
same instruction can be used to
access different addresses by
simply altering the contents of
the index register. There are
three possible forms:

(a) Zero-page indexed, where
only the X register can be used
(b) Absolute indexed, where
either the X or Y registers can
be used. Assembler and hex
code formats, using arbitrary
addresses, are as follows:

MNote the comma is used to
inform the assembler that
indexed addressing is required.

Indexed indirect

addressing

An indirect address is the
address” of an address. This is
not so bad as it sounds
providing we first neglect the
indexing yassuming%hat)({nr
Y as appropriate) contains zero.
The operand is the low-byte
address Ewhich must be in page
zero) of a two byte address
pointer. The high byte of the
ointer is in the next sequential
ocation. As a preliminary
exarngle, using standard
assembler notation, assume we
write LDA ($FB,X). Assume that
address $FB contains $56 (the
low-byte of the pointer) and
the next higher address
contains $CO (the high-byte of
the pointer). The effect of the
instruction is to load the
accumulator with the contents
of address $CO56. However,
things are alittle more complex

1| when the effect of the index

taken into
Suppose X
contains the number 2 and we
again write LDA ($FB,X). The
low-byte address is now
increased to $FB+2=%F so an
entirely different pointer is
effective.

The advantage is flexibility.

register is

The same instruction can be

used to access different data
items simply by varying either
the address pointers or the
index register. Assembly
format and hex coding, using
15 as

arbitrary addresses,
follows:

Indirect indexed

addressing

This is similar in general
principle to indexed indirect,
The essential difference bein

in the way indexing is used.
Firstly, only Y can be used for
indexing. Secondly, the
contents of Y is added to the
address pointer, rather than to
the operand. An example
should illustrate the difference.
Using standard assembler

indexed
addressing, suppose we write
LDA ($FB),Y and that Y contains

farmat for indirect

2. Let us also assume, as before,
that address $FB contains $56
(the low-byte pointer) and the
next address contains $CO (the
high-byte pointer). Because 2is
now added to the address

ointer, it effectively becomes
ECDSHZ:SCDEB. The assem-
bler and hex coding, using
arbitrarJ addresses, for indirect
indexe

is as follows:

Indirect indexed addressing is
used much more often than
indexed indirect. Note how

easy it is to get mixed up with
the position of the assembler
brackets.
together

ditference.

Lets put them
to emphasise the

It is worth mentioning that the
older terms were as follows:
Indexed indirect was called
post indexing (because the
index was added afterwards).

Indirect indexed was called

pre-indexed (because the
index was added first).

How to enter a
machine code program

Up to this point, we have only
used the instruction LDA to
illustrate the technicalities of
machine code and readers ma
be wondering how muc
longer they must wait before
the rest of them are discussed.
The trouble with machine code
is that the various addressing
modes are far more difficult to
understand than differences
between the instructions
themselves. We have tackled
the hardest part first. As we
subsequently treat the other
instructions, short program
segments will be given to
illustrate the behaviour of
each. However, before we go
any further, we must know how
to enter a machine code
program and afterwards, how
to run it. We shall assume inthe
first instance that you do not
have an assembler. Program 3.1
is a simple way to enter a
program into the safe area of
memory which, you may
remember from Part 1 of the
series, is the 4K block starting at
address $C000.
The program, written in BASIC,
allows you to enter hex
machine code bytes in the form
of DATA statements. You
should key in the program and
save it on tape or disc for use
whenever you want to load
machine code. The hex bytes
shown are, of course, only an
example so, once you have
tried it out once, there is no
need to save lines 140 to 180.
When you load your own
programs, or some of the
examples which will appear
throughout the series, you will
have to enter the bytes in the
form shown in lines 140
onwards, Once you have
entered the bytes and the
BASIC program run, you will be
asked, via a screen message,
the number of bytes used. In
the example, there are 33 bytes.
Once you have entered the
number of bytes, the program
will place them in memory
starting at $C000. It will be up to
ou to ensure that the DATA
ytes, which we shall refertoin
future as a ‘hex dump’, are
entered in the correct

|| sequence. You will notice that
|| the data bytes in the examgle
4 19

are placed in groups of ei

This is for convenience (the
are easy to count up if you stic
to this number) and also
because it is customary in
machine code monitors to
display the bytes in groups of

eight.



0 RETURN from

10
20

REM POKING A HEX DUMF INTO MEMORY
REM STARTING AT ADDRESS %C000

30 INPUT"HOW MANY BYTES IN HEX DUMP";jN%
40 B=49152

SO FOR L=0 TO N%-1

60 READ D$

70 FD%=ASC (D$)-48

80 SD%=ASC (RIGHTS$(D$,1))-48

90 IF FD%>9 THEN FD%=FD%-7

100 IF SD%>9 THEN SD%=SD%-7

110 BT%=16%FD%+SD%

120 POKE B+L,BT%

130 NEXT

140 DATA A9,00,85,FB,A?,05,85,FC
150 DATA A9,48,20,CA,F1,38,A5,FB
160 DATA E9,01,85,FB,B0,02,Cé,FC
170 DATA AS,FB,DO,EC,AS,FC,D0,ES
180 DATA &0

Program 3.1 Poking a hex dump
into memory

Running a machine
code program

Program 3.1 is purely a loading
program. When you run it, it
merely loads the machine code
into memory — it does not
execute the machine code! To
execute the code, you should
now enter

SYS 49152

This directs the computer to
start executing the bytes, one
after the other, starting at the
decimal address 49152, This is,
of course, $C000. If you have
entered Program 3.1 as it
stands, including the example
33 bytes, you should confirm
that the machine code, when
run under SYS 49152, will
completely fill the screen with
‘H' characters. In fact, 1024 of
them are displayed but the last
24 will naturally cause the
screen to scroll. Don’t worry at
this stage about how the

machine code works. If you are
a complete newcomer, it

would be very surprising if you
could since several tricks have
been used which have not yet
been explained. You should
notice however that the last
byte is hex 60 which is the
machine code version of
subroutine,
Most of your programs will end
in 60 in order to allow a smooth
re-entry to BASIC command
level once the machine code
program has stopped.

The example program
works directly you run it but

some machine code programs
require some extra data before
they can be run. In such cases,
it will be up to you to POKE
such data into the correct
memory locations before
entering SY549152. It should be
mentioned here that it is not
mandatory to always load atthe
start of the machine code
block. After all, there is 4K
available so there is nothing to
stop you loading your program
in the middle of the block.
However, there is no point in
being original just for its own
sake, If you get into the habit of
loading at $C000 onwards,
there is less chance of making a
mistake. It also allows you
plenty of room at the end of the
program to store any extra data
required.

LDX and LDY

These load the contents of the
chosen index register with data
defined by the operand.

STX and STY

These store the contents of the
chosen index register in the
memory address defined by
the operand.

STA

This stores the contents of the
accumulator in memory at the

address defined by the
operand.
The addressing modes

available, together with
assembler and hex coding are

given in the following table
using xx to represent a single
operand byte:

I | =T T-Tal-Taalaallal-

LDY. On the other hand, STA
has as many addressing modes
as LDA witﬁ the exception of
the immediate mode. A
moment's thought should
convince you that it is
impossible to have immediate
mode with any store-type
instruction. There is only one
operand so you can't express
both the data and where to put
it in one single instruction.

Exercises

To conclude Part 3, here are
some exercises which should
help you to become familiar
with some of the more simple
addressing modes. Write each
program, enter it with the aid
of the loader (Program 3.7), run
it under 5YS 49152 and see if it
behaves:

1. Display a character of your
own choice in the middle of
the screen.

2. Display two different
characters, side by side, in the
middle ot the screen.

3. Display your name across the
bottom of the screen.

Assembler Hex code
LDX 3 $xx A2 xx
LDX XX Ab xx
Load X LDX $xxxx AE xx xx
LDX $xx,Y B6 xx
LDX $xxxx,Y BE xx xx
LDY 3 $xx AD xx
LDY $xx Ad xx
Load Y LDY $xxxx AC xx xx
LDY $xx,X B4 xx
LDY $axxnx,X BC xx xx
STX $xx 86 xx
Store X STX $xxxx BE xx xx
STX $xx,Y 96 xx
STY $xx B4 xx
Store Y STY $xxxx 8C xx xx
STY $xx X 04 xx
STA $xx 85 xx
STA $xxxx 8D xx xx
STA $oxx, X 95 xx
Store A STA $oooxx, X 9D xx xx
STA $xxxx,Y 99 xx xx
STA Bxxxx,Y 99 xx XX
STA ($xx,X) 81 xx
STA ($xx),Y 91 xx
From what said

already, it should be possible to
figure out the name of each
agdressin mode in this table
by simply examining the
assembler format. Notice that
some instructions have a
limited addressing repertoire.
For example, you can't use
indirect addressing with LDX or

Warning: dont forget to count
your bytes and make sure you
choose the right op-codes and
in the right sequence or, sure as
hell, you will crash the system.
Answers will be given in
Part 4.7.
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SOFT ON YOUR POCKET
TOUGH ON OUR COMPETITORS

DFM Database Invostact
Easy-to-use, Big-System Features, Printed Invoice & Statement Generator, Automatic
Reports, Mail Labels Option. Available for Creation from Sales Product Table. Available
CBM 64 ® BBC ® Spectrum. £24.00 Disk or for CBM 64 e BBC ‘B’ £30.00 Disk or Tape.
tape/ SPECTRUM £14.95/DFM + Labels
£30.00. Stock-Aid

Stock-Control System, Extensive
Home Accounts On-Screen & Printed Reports. Available for

Bank Account, 20 Expense Headings, Name & CBM 64. £30.00 Disk or Tape.
Address File, Loan/Forecasts. Available for

CBM 64 @ BBC ® Spectrum. £14.95 Electronics

Tape/£16.95 Disk. Study with Course Tutor to City & Guilds
Standard. Available for CBM 64. £14.95 Disk or

Transact Tape.

Book-keeping System, All Day Books, Journal,
Nominal Ledger, VAT. Available for CBM 64 ®
BBC 'B" £30.00 Disk or Tape.

® All disk software has now been improved—the Commodore Disc range has
now been written in machine code.
® Spectrum software is now microdrive compatible.

® All our software has been re-packaged—this means that the boxes are smaller

and there is more descriptive copy about the program on the back of the box.

® Buy directly from us—alternatively if you write or telephone (Address and
Telephone number are at the bottom of this advertisement). \We will send you an
informative Dealer Pack.

® \X/atch out for our QL Sinclair Software! It will be available
sooner than you think.

The entire software range is available from
Micro Dealer UK

Telephone Welwyn Garden City
07073 28181

and select title ranges are available from
Websters Software. Tel. Guildford 0483 62222

PCS Distribution. Tel. Darwen 0254 691211 and all Boots outlets

PLEASE SEND ME FURTHER DETAILS OF NAME
YOUR COMPLETE RANGE OF PROGRAMS FOR

ADDRESS . s L
[] CBM 64 [] BBC [1 SPECTRUM

FEEEPHONE e 0 v o vl =

DIALOG SOFTWARE
293 Copperfield, Limesfarm Estate, Chigwell, Essex. Telephone: 01-501 0799
Barclaycard and Access accepted
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Gather speed and
momentum, and
accumulate points, as
you wind your way
around the screen
hitting the boxes and
dollar signs which’

flash in your path with

this nail-biting game

from ‘Peter Pann’,

THE AIM OF THIS GAME 15
to move your ‘snake’ (ie, a
length n!y coloured circles
preceded by an arrow)
around the screen using the
following keys:

-

A b

CONDA

Al(left) D(right) l{up)
M(down)

As you worm your way
around the screen, you
score points by htttrn!g the
boxes which suddenly
appear (and, to add to your
frustration, frequently
disappear before you can
reach them): the number of

points you score depends
on the number (from 1to0 9)
inside the box you pierce.
Additionally you can score
bonus points by hitting ‘$
signs’; these bonus points
are then added to your
score after you hit your next
box. The number of bonus
points scored depends on
the length of your ‘snake’

Program Listing

which grows as the

ame
progresses, but reduces
again once the ‘$ sign’ has
been confronted. The
longer your
the more carefully you have
to tread as it is easy to
entwine yourself in a maze
of ‘snake’. The game ends
when you hit the boundary
or turn back on yourself.

‘snake’,

98 POEE42152.8 K=
BB E=53288:E1=53281

2 POKES3280,12:FOKES3281,12

41 PRINTTRE(3)"M(FRESS A KEY TO PLAY?
42 GETA%: IFR$=""THEH4Z

pan )

‘E2=491352 ' =042V
78 FOKEE., 8 POKEEL, 8 FRINTCHR$C14 " M

DSUE168a

243 POKEQ+1,J-
B, 7 NEXKT -L=4@a

T(J/71@) ' NEXT
263
288
298
292
388
382

TI$="0aaaaa"
POKER+24, 135

IFZ$="M"THENZ=8

1684 POKET+2, 7

POKE1@64,85 POKEL183, 73 : POKEL924, 74 : POKEZ2023, 7S
T=TI
SS=TI:WA=INTCC18-3

GETZS$: IFZ$=""0G0TDZ34

" L IFPEERCE S :>ETTHEHH=1EI=B
E2»:FORJ=1TOL
SE+STRECPEEKCE2+T2 9 'NEXT i HS=YAL (HS#$) - GOSUE188@ : FRINT " MWl UIDE THE MOYING

L V4 o Ve . " L=PEEK(

MIACLEFTY .,

A" GOSUB1@66a: PRINT"@E IITTING 3885 CREATES

SCORE. " : GOSUE1 @@ : PRINT "MW 10U HAYE AS LONG AS Y

75 PRINT" " PRINT A
20 HS$=

*SMAKE* USI";

120 PRINT"NG THE KEYS:":GOSUB10@6:PRINT"
COOWNM

139 GOSUB1©@G:PRINT"MON‘T HIT THE BOUNDARY (OR YOURSELF),
i

140 PRINT" BOXES FOR POINTS.

H WILL BE"

156 PRINT" COLLECTED AFTER "

OU LIKE T";

159 PRIMT"0 GET THE  HIGHEST

HUMEE}-;: OF POIMTS!":GOSUEB188@ PRINT"M 00D LUCK!": G

171 PRINT"HM @ HIT ANY KEY TO START ":GOSUR18@E8:FORJ=ATOZ24 :FOKER+J,8:HEXT DI
MF ¢80, D(3)

173 DIMVCE),HOB), TC8),R(2) (K=.1:2=300E0=1:POKEZ2E. 5

1890 GETZ$: IFZ$=""G0TO120

185 GOSUBSGE: D(@)=22° D(1)>=6@: D{2)=62: [(3)=30: T3=1024: T6=3539: GOSUE229 : GOT0230
220 POKEG+S, 36 :POKEQ+E, 36  POKEG+4, 123 RETLIRN

238 PRINTCHRS(142) "TTNSCORE 2 GEOHUS % 1 WHI:E'HS"M":FORJ=1064T01103:
OKEJ, 67

i POKES .,

260 FORJ=1194T0D1944STEP4A :POKE], 66 POKET+0R, 7 POKEJ+39, 66 POKEJ+39+0,

=% H=5.

JERNDCL ) +3: IFPEEK (828 =WATHENW =kx+1

ATXRIGHT

67 POKEG+1,J~-

Yi=A:Hi=1:P2=19:D1=2

FICUP, D
AND TRY TO HIT TH

A BOMUS WHIC

S84 POKEJ+

¢ POKEGR+1, IN

R




64 Game

| 370 P1=P(R7) :P(R7)=P: IFP1<{>@THENFOKEF1 ., 32

288 IFZ2$="D"THENZ=2

282 GOSUBz26: POKEQ+24,15

320 D1=Z:0=2-1.5:V1=INT(ABS (D) »#SGNCD> (H1=SGNCD)-Y1

338 VY=VY-V1 H=H+H]1 :P=To+V¥L+H

350 PS=PEEK(P):FORI=21TO3STEF-7:POKEG+2Z, I :NEXT :POKEQ+1, WX
360 Re=R7:R7=R7+1:IFR7>F2ZTHENR7?=06

388 POKEP,DCD1) :POKEP+0Q,3:Pl=FP(RE) : IFF1<>ATHENPOKEP1 .21 : POKEP 1 +L! . WX

282 IFTIULI+MZANDPEEK (W) =2 THENPOKEL . 22 =@

383 LFFEEE L >3ETHENK=G

284 M=0:IFP2< >36THENZ2G

285 IFFPEEK<PCM>>»=21THENMM=MM+1

286 POKEPCMO+G, Wi POKEPCMY 15 W=+l :PRINT"S"TREZa "Sa" MM "Il ® " : [FW>288THEMK=1
387 POKEG+1, 1 :M=M+1: IFM=1THENGOSUE2AA : GOSUBZ2A : POKER . &

388 IFFPCMI>ATHEMZES

389 WZ=W2+28:W=a:FPOKES2S, W% GOTO4806

398 IFP9L:3260T0548

488 [FRHDC1)>EGOTOZ9E

318 VASRHDCL 2#LA18: FI3=36+4 WasyY OV IFY32aG0TOS91

478 VZ=INTCREHDCL 2 #$2004+5 HZ=INT(RMDC ] v iL=d ) h+2

42880 FORYI=WZ-1TOVZ2+1 P3=VZ#L+T9 FORHI=HZ~1TOHZ+1: IFFEEK(F3+H3 )< >3260T0470
490 NEXTHSI., V3 WVEISY2 I HOVYE y=H2

2Ha ZZ=IHTCRNDC, SH%7+53) (FORYI3=VZ2-1TOV2+1 P2=2%L+T2 FORHZ=HZ-1TOHz2+1

=218 POKEG+4, 17 FORI=1TO25STEFZ : POKERQ+1, I ‘HEXT : POKEC+4, 129

528 POEEFZ+HZ.FP2  POEEFZ+HZ+0, 22

938 MEXTHZ. W32 T=9%RHDC1) :PE=V2#L+H2+TS  POKEFS. 49+ T  TCWH =T R{YH)=FP2 : GOTOZ96
S48 Vu=P3-26: IFYHNCOTHENGOSUESGE  GOTOEHE

SSA PE=R(YH) T=T(VH) P2=P2+7: T$=TI3$

6@ T=T-1:5=5S+1%B0: FOKEPZ, T+43 FORI=1TO16STEPZ  POKEG+1 . [ :HEXT :FORI=18TOLSTEP-2:F

DEEQ+1 . I MEXT

264 IFS:1499THEHRBO=18:GOTOS7a

265 IFS>993THENEBO=S GOTOS7G

o656 IFSS299THENED=Z: GOTOS @

578 IFW>ATHENS?S

371 W=INTCRHMDC1 ) %C2023-1064 2 +1064 1 : IFFEEK (W) =32 THENFOKEMW, 35 GOSUBSG3 : W1=TI
278 S=S+MME$EQ:PRINT"TEnRRRRRI'=; TAEC 26 "6 #“"EO"N " MM=03

258 POKER+4, 22 FORJ=100TOESSTEF-2 ‘FOKEG+1 ., J NEXZT : FOKEG+4, 122 IFT>=8G0TOS6H
998 P2=FPz+7  TI#=T$ : VI=Y(Vy)

231 FORYZ=YI-1TOVI+1 PI=V3I#L+TI  HI=H(VZ ) +P3  FORHZ=HI-1TOHS+1

294 POKEHZ, 32 ‘MEATHI. V3 WOWXr=a  POKERCY® ), 32 :G0TO29:

688 POKEQ+4, 17 :FORI=2S4TOASTEP-2 POKEC+1, I :POKEE. I :POKEEL . I+1 :HEXT :POKEEL. @: POKE
E.&

B2 IFSSHSTHEMGOSUEBSER

623 POKER+24, 68 PRINT " SenlaalaaIn]elen]x]aIn e nn]x s In (I *h R R R B PR L 4

B2 PRINT"npBRRPRRIE AHOTHERE GRME? HMENRER )  s=100

B33 GETZ#: IFZ$=""THENFRINT" @'l INNI"; : GOSUEB1606

B35 IFZ4=""THENPRINT" & PHIERI"; :GOSUEBL1&66 : GOTOSZS

648 [FZ2$="Y"THEHMFPRINT"D" :RLINEA

eS8 [FZ2$="H"THEHEWD

631 GOTOEZA

660 SE=STRE$(S):L=LENCS$) POKEEZ.L:FORJ=1TOL : POKEEZ+J, YALCMID$<S$.J. 12 :NEXT :RETU
FH

o8l POKER+1,230 POKEQ+S, 2 POKEG+15. 30 POKEG+24. 15 POKEG+4, 21 :FORII=2SSTO15TEFP-18
‘POKEG+1,J]

295 POKEE, JJ:MEXT: IFM=1THENFOKEE . @:RETURH

2818 FORJI=16TOASTEP-Z FPOKED+24. JT FORA=1TO188STEPL] : POKEG+4, A:POKEE, JJ ' HEXTR. JJ:
FOKEGQ+24, 15 ' RETURM

986 FOKEG+1, 100 :POKER+S. 2 POKED+15,30  POKEQ+4, 21 :FORJIJI=1STOASTERP=-3: FOKEL+R, JJ: PO
KEE., JJ

216 FORA=15TO1STEP-3:POKED+24 . A POKEE., A POKEE, A HEXTA. JJ :POKEGQ+24, 15  POKEE., @ : G0S
UB228 -POKEW+C, 1 'RETURHM

1808 FOKER, 248 POKER+1, 32 POKEG+S, 8 POKEQ+22. 184 : POKEG+23, 1 | POKER+24, 79 POKEG+4,
129 FORJ=1TD38

1818 NEAT :POKER+4, 122 :FORJ=1T0X  HEZT : RETURN

I Program Listing

E




THE 64 SOFTWARE CENTRE
1 Princeton Street, London WC1
01-430 0954

Business accunis
Sales Ledger (Anagram) d 75.00

Purchase Ledger {Anagram) d 75.00
Sales Ledger (Ramtop) t 14.50
Purchase Ledger (Ramtop) t 14.50
Accounts package (Ramtop) d,t 115.00
Cashbook (Microsimplex) d 172.50
Cashbook (Gemini) d 64.95
Cashbook (Gemini) t 50.95
Final Accounts (Gemini) d 64.95
Final Accounts (Gemini) t 59.95
Inventory 64 (MMS) d 29.95
Stock Control (Gemini) d 24.95
Stock Control (Gemini) t 19.95
Combined Pack No. 1 (Gemini) d 99.95
Home applications

Budgeteer (Adamsoft) t 8.95
Checkbook Manager (Adamsoft) d 14.95
Home Accounts (Gemini) d 24.95
Home Accounts (Gemini) t 19.95
Home Office (Audiogenic) t 14.95
Home Accounts (Fieldmaster) d 29.95

Database systems

Magpie 64 (Audiogenic) d 99.95
Mailpro 64 (Pro-Line) d 79.35
Oracle 64 (B.1.) d 115.00
Practifile 64 (MMS) d 44.50
Simply File 64 (Simple) d 60.00
Superbase 64 (Precision) d 99.95
Figaro 64 (Saxon) d 86.25
Database (Gemini) d 24.95
Spreadsheels

Busicalc (Supersoft) d,t 17.95
Busicalc |l (Supersoft) d 81.65
Calcresult Adv. (Handic) d 99.00
Easy Calcresult (Handic) d 49.95
Multiplan 64 (Hesware) d 99.95
Practicalc 64 (MMS) d 44.50
Practicalc 64 (MMS) t 39.95

Programmers’ Aids & Utilities
BC Basic (Kuma) ¢ 57.50

d = disk t=tape c = cartridge

ALL IN STOCK NOW — Callers welcome

(10am—6pm Incl Saturdays) v
Mail Order: Chegue or PO — add £3 for items over £30, others free
Credit cards (Access/Visa): phone or write. Immediate despatch

The 64 Software Centre,
1 Princeton Street, London WC1
Please supply the following items:

POSTAGE E

TOTAL £

Address

Cadpack (Adamsoft) d
Chartpak 64 (Adamsoft) d
Chipmon (Mr Chip) t

Forth 64 (Audiogenic) ¢

Forth 64 Advanced (Hesware) c
Graphics Designer (Adamsoft) d
Graphix 64 (Supersoft) t

Logo (CBM) d

Master 64 (Supersoft) d

Mikro Assembler (Supersoft) ¢
Hesmon Monitor {HesWare) ¢
Pilot (CEM) d

Printlink 64 (Supersoft) t
Quickchart 64 (Adamsoft) t
Screen Graphics (Adamsoft) d
Simons Basic (CBM) c

Sprite Aid (Adamsoft) t

Stat 64 (Handic) c

Superdisk Utility (Adamsoft) d
Synthy 64 (Adamsoft) d

The Tool (Audiogenic) c
Turtle Graphics |l {(HesWare) c
Ultrabasic 64 (Adamsoft) d
Ultysynth (Quicksilva) t
Victree 64 (Supersoft) ¢

64 Doctor (MMS) d

Jetpack Compiler d

Jetpack Compiler t

Master Composer (Access) d
Word Processors

Heswriter (Hesware) ¢
Paperclip 64 (B.1.)

Simply Write 64 (Simple) d
Simply Write 64 (Simple) t
Vizawrite 64 (Viza) d

Vizaspell 64 (Viza] d
Educational & Languages

Essential Italian (Dell) d
Essential Italian (Dell) t
Besieged (Sulis) t
Wordpower (Sulis) t
Time Traveller (Sulis) t
Just a Mot (Sulis) t

35.00
24.95
12.50
29.95
50.00
19.95
11.50
57.50
71.30
59.80
34.95
75.00
32.20

6.95
14.95
47.50

6.95
29.95
12.50
14.95
49.95
50.00
24.95
14.95
56.35
19.95
39.95
14.95
44.95

34.95
98.90
40.00
35.00
79.95
59.95

16.95
14.95
9.95
9.95
9.95
9.95

various subjects: Callisto, Collins, Commodore etc.

War simulations

Battle for Normandy (SS) d

Knights of the Desert (SS) d

Eagles (SS) d

Combat Leader (SS) d

Tigers in the Snow (SS) d
Geopolitique (5S) d

Operation Whirlwind (Broderbund) d
Flight simulators

Flight Path 737 {(Anirog) t

Flight Simulator (IFR) d,t

Flight Simulator Il (Sublogic) d

Solo Flight (US Gold) d,t

Heathrow (HC) t

Business Simulations
Commodities (Blue Chip) d

Stock Exchange (Blue Chip) d

Real Estate (Blue Chip) d

Games

A large assortment in disk, cassette and cartridge.

34.95
34.95
34.95
29.95
34.95
39.95
34.95

7.95
24.50
47.50
14.95

7.95

50.00
50.00
50.00




In the third part of

this series, Bryn
Phillips invites you to

irritate the neighbours
by adding sound to
your VIC games.

THIS IS THE THIRD OF A FIVE
part series of BASIC Games
Programming for the VIC20.
The series is primarily intended
for newcomers to games
prﬂFramming, but there might
well be a few useful tips for
seasoned programmers.

S0 far we've looked at two
of the main elements of Games
Programming on the VIC 20 —
screen layout and movement.
Even without sound you can
write some good games. In fact
some games are better with the
minimum of sound
especially thinking games — it
can be a distraction. However
for most action games
imaginative use of sound can
make all the difference. As a
VIC owner you have a big
advantage in this area, because
the sound comes thruuﬁh the
T.V. speaker, giving you lots of
volume. You're not limited to
the odd pathetic bleep or click,
either — you have an amazing
variety of sound effecs to draw
on.

Tuning into the VIC

The VIC has five sound
registers, four for tone, and
one for volume. As with most
things on the VIC you have to
POKE values into these
registers, which have the
following memory locations:

- Memory Range
Location :

Volume 36878 0-15

Tone (low) 3RB74 128-255
Tone (med) I6A7S 128-255
Tone (high) 36876 128-255
Tone (noise) 36877 128-255

In order to use sound

effectively in Games Program-
ming it must be carefully
planned, and not just slotted in
somewhere at the end of the
program as an afterthought.
There are two ways of using
sound. It can be put in in
discreet packages, or carefully
integrated into the program
structure.

One of the most valuable
uses of sound in a programisto
add interest or excitement
either when there is no action,
for example the introduction,

i g

PROGRAMMIN
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or where there is a distinct
pause in the action. This would
occur when something
spectacular happens, for
example an explosion, a ship
sinking, or a bonus score
message. Here you can usually
put the sound in as a discreet
package in a subroutine. It
makes for neat programming,
and allows you to come up wit
some sophisticated effects.
Sometimes you might want to
play a few bars of a tune. This is
easily done by going to a sub-
routine along IEE lines shown
in fig(i).

10 POKE V,15

20 FORI=1TO10

30 POKES,N() .
40 FOR |=1 TO 200: NEXT )
50 NEXTI -

60 POKEV,0:POKES,0

fig (i)

Where V is the volume register,
$ is a sound register, and the
array N(l) contains the notes of
the tune, which you define
earlier “in the program. This
sounds a bit flat though, and
you can make it more interest-
ing by enveloping the sound to
give different effects. The
simplest is the piano effect, and
this is done by decaying the
volume as outlined in fig (ii).

10 FORI=1TO10

20 FORVL=15TOOSTEP-1
30 POKES,N(I):POKEV, VL
40 NEXTVL

50 NEXTI

60 POKES.O0

fig (ii)
Hitting the right note

All you need to do now is to
find some notes to give you a
tune. Rather than constantly
refer to the table of note values
in the User's Manual, it's far
easier to use a utility program
to help you compose the tunes.
The utility program, COM-
POSER (Listing 1), allows you to
compose short tunes (20 notes
max), and provides you with
the values to include in the data

statements in your program.

ggwmm e e v T R R
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It's very easy to use; you just
use the bottom row of keys on
the keyboard as the white
notes, and the second row of
keys as the black notes. Any
other keys will give you asingle
note pause. You can easily
change the tune using delete,
and play it back at any time
using f7. This program is
deliberately simple. Without
too much effort you could
convert your VIC into a neat
little sound synthesiser, with
chords, drums, and melody
lines. But that would be getting
away from Games Program-
ming — it would use up
valuable memory, and we need
that for other things.

Effecting sound

Now let's get on to the sound
effects. Probably one of the
first things you did when you
acquired your VIC 20 was to
type in some of the sound
effects at the back of the
manual. Some of them are very
good, and they crop up from
time to time in programs here
and there. It's tempting to
leave it at that — as | said some
of them are very good. Unfor-
tunately they're not original —
they were thought up by
someone else. If you're writing
your own programs you want
your own sound effects which
exactly fit your theme; whether
it's ducks quacking, tyres
screeching, or aliens scream-
b

EE e el

ing, it’s up to you.

Most simple sound effects
are generated by nested loops.
Fig (iii) shows the two simplest
loops.

10 FOR J =1 TO RP

20 FORNT = N1 TO N2STEP SN
30 FOR V =V1 TO V2 STEP 5V

40 POKE VL.V

50 POKE S,NT

60 NEXTV

70 FOR 1 =1 TO 100*PS:NEXT |
80 NEXT NT :

90 NEXT )

100 POKE V,0:POKE 5,0

LOOP 1

1M FOR ) =1TO RP

20FOR V = V1 TO V2 STEP 5V
30 FOR NT =N1 TO N2 STEP 5N
40 POKE VLV :

50 POKE 5,NT

60 NEXT NT

70 FOR | =1 TO 100*PS:NEXT I
80 NEXT V

90 NEXT)

100 POKEVL,0:POKE §,0

LOOP 2

ORI T PR
UREEETR S

fig (iii)
In Loop 1 the volume loop is
nested within the tone loop,
and in Loop 2 the tone loop is
nested within the wvolume
loop. Loop 1 can be used to
give some pleasant musical
effects, and Loop 2 really
comes into its own for those
wierd alien sound effects we

|
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have all learned to love (or
hate?). If you type in the utility
rogram "“"MANIAC SYNTHE-
ISER" (Listing 2), you can pla;'
with these loops to your heart’s
content, and when you get an
effect you like just copy down
the values for inclusion into the
loops given in fig (iii). I've made
up a table of some values you
rni'ght like to try when you start
off, but whether you agree with
my descriptions of these
sounds is another matter!

When you type in the program
it's important to make sure you
Eet the screen formatting right,

ut otherwise there should be
no problems. Loops 1 and 2
have been included in this
program as subroutines, and if
you follow the listing through
you will see that it's quite easy
to add your own customised

loops if you want to

experiment further.

Integrating sound

Earlier in this article | men-
tioned Integrated Sound. The
only problem of going to a
subroutine each time you want
to hear something is that it
slows down the action. Even
worse, it can make the whole

thing jerky if the sound only

e

occurs occasionally. In order to
avoid this you have tointegrate
your sound effect into the

structure of the program. This
can take some thinking about,
and will vary from program to
program, The trick is to find
natural delays in your program
structure, and never use
FOR/NEXT loops simply to

hold a note. You have to tirst
write your program, then
sketch out your sound efect
sub-program and merge the
two. The speed of the action
should not change when the
sound effect occurs — you will
just get a slight reduction inthe
overall speed. The more
complex the effect the greater
the reduction. The answer is
not to go overboard with the
integrated sound effects —

keep them simple. You can

o

save the sound extravaganza
for the triumphs and disasters,
as you savour the moment of
victory, of flounder in defeat.

The difference between
Integrated Sound and the use
of subroutines is shown in
Listing 3 and Listing 4. Back to
the bouncing ball featured in
the last article. In both

bounces
around the screen, and bleeps
each time it hits the edge. In
BOUNCE A the program goes
to asubroutine to generate the

sound, and in BOUNCE B the

sound is integrated. It's a very

programs a ball

simple example, but if you
RUN the two programs you
should notice the difference.

So far we've been talking
about aliens, frogs, rockets etc,
and all we've got is the VIC's
standard ?raphic set. If you've
got a lot of imagination you are
probably quite happy with that
— but it does take a lot. A
square falling from a rectangle
can be interpreted as a bomb
falling from a plane, but a bit of
realism would bring it all to life.
That's what I'll be covering in
the next article in this series. It's
all about User Defined
Graphics (UDG’s) — they make
all the difference.

18 REM COMPOSER 420 REM DELETE HMOTE

o 430 1

3B REM BRYH PHILLIPS 443 IFJ=GTHEHRETLFH

4@ : - 458 Je=J-1

58 FEM 1284 458 PRINT"D" :GOSUBSSA : IFJ=@THEH RETURH

L 478 FORK=1TOJ

7@ REM IMIT KEYBOARD 420 PRINTTABRC1IPHECK pTRABCAIHT (K »

826 433 MERT

98 DIMLS IS sDIMHCIS :DIMHNEC 182 =30 RETURM

168 DIMPHECZZ) 1DIMHTC222 =g s

118 ¥=38873 t5=06a76 Sz8 REM PLAY TUNE

126 FORJI=1TOLV :READL < I 1HEXT 538

138 FORJ=1TO17 :RERADMC T HEXT S48 FORKE=1TOJ

1468 FORI=1TOL17 :READHSEC T sHERT S5@ IFHTCK»=BTHEHSZ@

1@ 2 S5@ FOR YL=1STO@STEP-1

1€8 :REM SCREEH DISPLAY 3 S78 POKES,HT(K? :POKEY VL

178 = S28 HEXTYL

120 FRINT" " S98 FORTT=1TOZ88 ::HEXTTT

190 GOSUBSEE EaB HEXTE 7
288 J=@ &1@ POKE V.8 :POKES.®

210 &28 RETURH

228 REM COMPOSE 638 :

P 643 FEM SCREEWH DISPLAY

248 SETAE &5

258 IFA%=""THEHZ48 ad FRINT"SAMEEENEFRRNEGE COMFOSER "

260 IFAF="8"THEHRUH E7E PEINT " SECaERRER RN SE LOLER"

278 IFASCCALY=20THEHGOSUB448 : GOTOZ 46 S50 FPREINT INNEERRREERE S AHOD T

Za0 IFAF="0" THEHGOISUES4E :iG0TO248 S50 PRINT " ineEREERREREDE ETE TO"

2960 J=J+1:IFJ:2ATHEN =20 : GOTOZ 4 TEE PEINT"iRNEREREREER)CCPOSE.

EEB MTCI)md sPHEC T ="F5 " FiE PRIMT " :NpERRRRRREERF - TO PLAY"

218 FORI=1TOLT TZO PRINT":"rEERRERRERRF 1 FE-RUHE"

328 IFLC I =ASCCAF ) THENHT I3 =M I3 sPHNEC T =HECTD 738 RETURM

A38 HEXTI 748 :

348 IFHT(J»=BTHEH398 758 REM DATA

am0 FOR YL=1S5TOBSTEP-1 TEE :

368 POKES HMTCJI» :POKEY . YL FFE DATA 598,83 ,.83,.68,67.585,.71 .66, 72,78, 74,77.-44,.76,
ATH HEMTWYL 46,58, 47

A0 POKE Y.@:POKES . @ 7B DATALZS . 142,147,151, 159,163,167, 175,179,.183.187
200 PRIMTTAES 1 3 PHEC T TABCAIHTC I 191,195,199, 201,203, 207

488 GOTOZ4E ¥968 DATAC .C4# .0 .DW .E .F .F¥% .G .G% .A .AN¥ .B .C
419 ; 8 G ¢ R [ SRR
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EREM MAMIRLD SYHTHESISER

538 HEXTI
S48 PRIHTCHRE#C 144 TARABL 165 :0F§

40 Pl=81641P2=33284

S@ CH=81:CL=2

8 MaldivY=0:X1=10:1¥]1=Y

T8 D=l D=l

2@ PRINT"Q"

0 MmO Y =Dy

188 IFHC10RH2ATHEHD X =DXKe—1 :G0SUBLTA
118 IFY<I0RYS2 1 THENDY=DY#-1 : GOSUR 17O
120 POKEPL4¥1-22%wy1 , 32

130 POKEP14H-22%Y7 ,CH

140 POKEPZ24+¥-22%Y ,CL

150 Hilmk v lmy

168 GOTOS@

178 FOEEY .15

188 POEES.Z1@

158 FORI=1TO58 :HEXT

298 POKEY,0:1POKES ., @

48 P1=81641P2=
A CH=E81 :;CL=
5@ ¥=10:¥Y=B:¥1=18:%1=Y

ET FPOEES. 2168

70 Dx=1:D¥=1

26 PRIMT" I

=) (oD g Y =Y+0Y POKEY . B

| & AORKZATHENDH =0M% =1
1168 IFY<10RY>21 THEHDY =D''#%-1
128 POKEF1+£1-22%Y1 .32

138 POKEP1+X-22%Y ,CH

| 4@ POKEPZ2+X-22%Y .CL

1568 Hl=KaYl1lmY

1E@ GOTO9E

tPOKEY . 15
sPOKEY .15

i RPEM BRYM PHILLIPS S50 SYeSGHCOF (S0P (S I 0P (7D
46 3 SE8 M COPCEI—0OPC2 5ROP (4
=@ FEEM 1324 wrD " aGOSLIESS0
5@ : mea FE= e GOSLIEE S
TR FORI=1ITO9:READOPSC I tHERT 598 IFSHCOTHEHE=4 == " GOSLBS 20
26 FORI=1TOS:READOP:I> :HEXT GO0 IFTHZATHEHK=4 3% " :GOSUBSEA
98 FORI=1TOS::READLLYID tHEXT &1a GOTO4e8
180 FORI=1TOS :READULCI» sHERT 5612 1
118 FORI=1T04 :READSS I tHEXT 514 REM PRINT OPT 3SUE
128 YL=36878 S16 ¢
138 SH=SSV=3 G228 FRIMT"S"
132 : S35 FORI=1TORSCJ)
124 REM DEFIME STRIHGS S48 PRINT
136 @ E£%5Ea HEHTI
140 § F1 FOR OPTIONS &6B PRINTCHRS CCL ) "BRIE"MIDSCSTREC T, 2,10 "8
150 " E7E RETURM
&0 CURSOR KEYS B72 =
17@ n &74 REM PRINT SIGH SUB
e 1 eYG6
174 REM SCREEH DISPLAY G20 PRIMT"®"
176 3 98 FORI=1TOPSCK)
188 POKEZSET7S .28 T8 PRIMT
190 PRINT" BBM@AHIAC SYNTHESISER" 719 HEXTI
200 PRINT"ERELE1® REGISTER iFcm 3" 728 PRIMTTABC1&E)SGE
218 PRIMT"sRBi-E 12T HOTE iMlmlso" 738 RETURH
228 PRINT"MMIG=E EMO  HOTE iMHZm2osv 73AZ
230 PRINT"MIRLGHME STEP HOTE i@SHm 5S¢ T34 REM LOOFP 2
248 PRINT":RBIZS® 1ST voOL @Wvim 5S¢ T3E
258 PRIMT"phlgs® EMD YOL ivem 15" 748 FORN=1TOOF (30
260 PRIMT"pRlIEFE STEF YOL  @Eve 2¢ 758 FORY=OP(S»TODP{&>»STEPSY
278 PRINT"IBRIGSS FAUSE iFsa o" TEA FORMT=0PC2)»TOOP(3»STEFSH
26 PRIMT"MRIZO® MO, REFERT i@RFE  S° T7A FOKEWYL .Y
290 FRINT" s=mBlzEid v 7EE POKESCOPCL3 > NT
20 PRINTYMBIGE] 1-2 CHAMGE YALLE 798 HEXTHT
216 PRIMNT BBIGEE FS LOOF 1 " 200 FORI=1TOOP:2 %108 :HEXTI
226 PRIMNT"pBLEE F7 LOOP 2 u 818 HEXTY
236 FPRINT el " 220 POKESCOPC1>»>».@
332 3 2208 POKEVL.®
234 REM SELECT OFTIOH 848 HEXTH
F3E 2 258 RETURM
248 GETAf asz 1
350 IFA$=""GOTO348 £%4 REM LOOP 1
368 IFYAL <A$2 >0ANDYAL cA%$ > C1ATHENCL=22 : T="AL < A% : GOSUBES20 & 258
FRIMTCHRECZSHF 1§ :CK$:G OTO408 868 FORN=1TQOF<3>»
378 IFA$="1" THEHGOSUET 43 : REMF 7 878 FORHT=0P<Z2>TOOFCZ)STEPSH
30 IFAE="|N" THEMGOSUESEA :REMFS 868 FORY=0F<S>TOOPCS»STEPSY
T8 GOTO2348 298 POKEWYL .V
392 3 208 POKESCOPCL» > HNT
294 REM CHAMGE YALUE 218 HEXTY
395 1 928 FORI=1TO10@%0P (3> sHEXTI
408 GETA® 930 HEETHT
416 CL=28:G05UBS20 948 POKESCORC12).@
428 IFAS="@" THEMCL=144 : GOSUBEZ0 :FRINTCHR$C 222 CC$ CF$ 1G0TO348 25@ POKEYL .@
433 IFA®+="1" THEHOF ¢ J»=0F<J3+1 s IFOPC.I22UL C T THEMOP ¢ JTo=0LIL < J3 58 HEXTH
448 [FAF="1" THEHOPC T3=0P¢J3—1 s IFOPC IO CLLC I3 THEMOP ¢ T =LL <.JD a7@ RETURH
450 (FF=STRFCOFCT) ) a7s =
4@ LG=LEH<OFPE> 374 REM DATA
470 OFS=MI0E OF#F .2 . LG-12 76 =
428 IFLG=2THEMOF#=" "“+0F# 988 DATA 1.3.4.5.7.8.9.11.12
450 [FLG=2THEHMOFE="  "+0FF 998 DATA3,156,208.5,5.15.3.8.5
T08 FRIMT"8" 1088 DATAL.128.128,.1.8,.8.1.8.,1
518 FORI=LTOPSCJID 1818 DATA4 258, 255.26.15.15,15.18.25
SZ0 PRINT 18260 DATA36874 , 36875, 36876, 36877
18 REM BOUNCE @ Listing 3 18 REM BOUNCE B Listing 4
28 : cEi
30 W=3687E 1 5=2€875 - At avhiaad
FF V=362 7E 1 S=Ea0;

18 RETURH
R %{»ﬁ&é‘«} N SETE R
! i . B :
s %A:&Jﬁ;#‘x SR TEETEET  PLEEER  AEnd
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THE COMMODORE 16 IS
ackaged in the same type of
ox that has clothed
Commodore 64s and VICs for
the past few years. The
machine’s colour scheme is
rather different to the CBM 64;
it looks like a negative —
Eunmetal box and a grey
eyboard.

The ports at the back of the
box show a departure from the
64/VIC stable with the
omission of the RS5232C
interface and the parallel user
port.

Most remaining features
have been changed: the
cartridge/expansion port has
been reduced in size to stop
people shoving CBMG64
cartridges into a C16.
Commodore say that no RAM
memory expansion will fit into
this slot, only cartridges,
although ‘Memory Expansion’

is written above it. Com-
modore’s answer is ““We
know’'; apparently the
moulding was made by a

Chinaman or something. It is
unknown whether the highly
advanced structure of the CBM
64's slot is duplicated with the
facility for second processors
etc.

The two D9 connectors of
the CBM 64 have been
dispensed with and replaced
witlil mini DIN connectors: this
means you can only use
Commngnre's jc}gsticks but
even their new ‘hi-tec’ style
ones are not the best on the
market. This is foolish since it is
so easy to make an adaptor for
use with any joystick. No doubt
there will be a roaring trade in
adaptors. There is also one
other problem with joysticks:
on the box they are labelled
‘PORT 0" and "PORT 1°: BASIC
thinks they are ‘JOY (1)' and
‘10Y (2)) — the mysterious
Chinaman perhaps?

The cassette
socket is also a mini

recorder
DIN

connector; this is because the
C16 cassette deck is different to
the old tape decks. This doesn't
really matter with the C16 as a
cassette deck gets supplied
with the computer.
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Thankfully, Commodore
have left the Serial BUS and the
audio/video connector alone.
Since all Commodore’s existing
peripherals which use these
ports will work straight off,
there are already printers and
disc drives avai aEIe for the
machine: this is a welcome
change from the usual state of
affairs where the user has to
wait up to two years for any
peripherals at all.

The _keyboard is up to
Commodore’s usual excellent

standards and probably
represents most of the
component cost of the

machine (it did on the CBMb4
and VIC). Changes made from
the VIC/64 keyboard include
four separate cursor keys, an
escape key, and various
modifications to the layout of
the keys to facilitate these
changes. The cursor keys are
now on the top right of the
keyboard. This is confusing to a
user who is experienced with
the Commaodore keyboard of
old, but it is extremely logical
and easy to get used to for the
first time user.

Inside the C16

The internal hardware reveals
some surprises. Most of the
inside is driven via one big
chip: called either the 7501 or
the TED chip depending on
your inclination, it combines a
6510 processor at 2MHz with a
sound generator, timers,
input/output, memory
banking, and graphics
generation. 1n all it has 19
registers to control things ijln
order of graphics ability: the
PRGREE 17 i

S

NUMBER

Spectrum has 1, M5X has 6, the
BBC has 17, the Commodore 64
has 47).

Sound ability is as good as
an¥ other computer although it
only has two channels — either
two sound channels or one
sound and one noise (for
special effects). Nearly all the
advanced sound features of the
SID chip have been left out like
ADSR, filtering, and mod-
ulation,

Graphics ability is superb. It
is natural that this and the Plus 4
will be compared with the
Commaodore 64 as there are a
lot of similarities in spec; the

raphics are different and
there are currently two schools
of thought as to which is better,
the CBM6&4 or the C16

No sprites. . .

The big difference lies with
fﬁritm. These wonderful things
that make games programming
easy have been chopped from
the C16. In their place is a
software simulation of them
from BASIC where you can
extract an area of the screen
and store it in a string. This
string can then be recalled and
put back on the screen at any
point. There are also other
OEtiﬂns to manipulate these
objects, but they are not true
sprites; a large 120 byte object
takes about a quarter of a
second to write to the screen. |
feel that the world can live
without sprites for at least
another computer generation
{about 18 months); the
Commodore 64 and Atari were
just too far ahead of their time.
T
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. . .But more colour

The trade-off againstthe sprites
is more colour. The screen of
the C16 can have 128 colours
(121 excluding black) made up
of 16 colours, B luminence
levels, and flashing. Screen size
is 40 x 25 text with four other
graphics modes. The other
graphics modes are 320 x 200
with the previously mentioned
128 colours being used in a
colour map system, and 160 x
200 in a multicolour form. Both
hi-res screens have an option
to leave four text lines at the
bottom of the screen. There are
some other graphics modes
and options but these are only
available by POKEing. UDGs
are obtained by POKEing and
manipulation ot registers.

The manual gives no hint of
these although they are very
straightforward to obtain.
When playing with UDGs one
other feature becomes
apparent. A character gen-
erator is 2K long (256 x 8 bytes),
the C16 one is only 1K rnng,
How come? Well, the long and
short of it is that the C16 uses a
hardware reverse field
attribute. The top bit of the
current character displayed
indicates whether it is inverted
or not. The advantage of this
lies in memory consumption.
The disadvantages are that you
can only have 128 UDGs, and
flashing works in a rather
strange way. A reverse field
space is shown as a black
square; when you flash it
instead of getting a flashing
square nothing happens. This is
quite confusing until you
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realise that a flashing space
doesn’t change.
Other modes not

docu-
mented include Extended
Edr:’rcErDund Colour mode,
which gives you different
background colours as well as
foreground colours, and
multicolour characters where
each character can be made up
out of a number of colours.
There may be others but,
without a technical manual, |
cannot ascertain them.

Programming the C16

While investigating the ROM
in the machine | came across a
strange quirk. Before getting
the manual, | was PEEKing the
top end of ROM to discover
the BASIC keywords. Doing
this produced garbage and not
the codes that | was expecting.

However, entering the monitor
and interrogating .memory
revealed them: all the memaory
L:aging systems of the Plus 4

ave been left in, so when you
try to PEEK the ROM the BASIC
pages it out to allow access to
the RAM beneath. This is
alright in a 64K Plus 4 but in a
16K C16 there is no memory
there — just garbage.

This brings me onto another
point. The BASIC (covered in
the latter half of this article) is
ideal for an inexperienced user
or an experienced BASIC user,
but what about us machine
code hacks and people that
wouldn’t use BASIC if they
were paid to?

The answer is TEDMON —
a full feature
disassembler, monitor,
debugger. It is similar to
Extramon 7.5 and is very good

assembler,

indeed. This makes writing
assembly language very easy as
you already have most of the

development software built in.
Here is a list of monitor

commands,

A ASSEMBLE
C COMPARE

D DISASSEMBLE
F FILL

G GO
H HUNT

L LOAD °
M MEMORY

R REGISTERS
S SAVE

T TRANSFER
X

EXIT

-

Assembile a line of 6502 code
Compare two sections of
memory and report differences
Disassemble a line of 6502 code
Fill memory with the
specified byte

Start execution at the
specified address

Hunt through memory for

all occurrences of certain bytes
Load a file from tape or disk
Display the hexadecimal values
of memory locations

Display the 6502 Registers
Save to tape or disk

Transfer code from one section
of memory to another

eXit TEDMON
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The monitor can also be called
by using the reset button. This
is a great feature andis in alittle
recess just by the power supply.
Press itin and the machine goes
back to its power on state —
memory contents are pre-
served but it is awkward to get
at them. The beauty of it all
comes when you keep the
STOP key pressed down at the
same time as you press in the
reset key: the computer jumps
into the monitor, key in ‘X’ (for
eXit) and you are back in
BASIC, complete with intact
program.

BASIC on the 16

Commodore BASIC has been
around in one form or another
since the early PET in the mid
70's; little has happened to it
since then. In the outside world
fancy, structured BASICS have
been the order of the day. BBC
and QL BASIC are so far
removed from the original
Dartmouth BASIC that they can
hardly be called BASIC at all.
The Commodore 16 is the first
major departure from the
standard Commodore BASIC.
The 64 and VIC use BASIC 2.0,
the business machines use
BASIC 4.0, The Commodore
16's BASIC 3.5 does not really
fall between the two but goes
beyond BASIC 4.0. It
incorporates most of the
features of BASIC 4.0 and adds

any new graphics and sounds
commands. The only com-

and which is missing from
BASIC 3.5 but is present in
BASIC 4.0 is RECORD.
RECORD aids the acrﬁssinF of
data in a random access file;
this omission is a shame be-
cause random access files open

up (no pun intended) great
scope for business program-
ming. They can still be imple-
mented but sending bytes off

one at a time is a little
laborious.
There are lots of new

commands in BASIC 3.5, some
replace the POKEing required
on the Commodore 64 and
some add extra functions. They
divide up into five main
sections: structure, toolkit, disc
handling, graphics and sound.

Structure

The IF.THEMN structure has
finally sprouted an ELSE tag.
Maost Commodore program-
mers fail to see the value of this,
after all you can always put the
next statement on the
following line. Where ELSE
really comes into its own is in
conjunction with a GOSUB.
Consider this routine:

10 IF Z =1 THEN GOSUB 100
ELSE GOSUB 200

20 PRINT “BACK FROM THE
ROUTINE"

Without the ELSE it would have
to look like this

10 IF Z=1 THEN GOSUB 100
15 IF Z=>1 THEN GOSUB 200
20 PRINT “BACK FROM THE
ROUTINE™

Without the test in line 15 the
program would always get to
200. The ELSE function is a very
valuable addition to Com-
modore BASIC.

Brand new structures are

DO..LOOP WHILE and
DO..LOOP UNTIL. These allow
a FOR.NEXT type of loop
where the control variable can
be altered in the middle of the
loop. They do of course mean
that any grngram with the
variable DO in it will not work.
Most Commodore users
will be familiar with the line

10 GETAS$:IFA$=" "THEN10

wWhich waits for a key to be
ressed. Well Commodore
ave decided that this is so
common that they have added
a command GETKEY which
does the same thing.

The INSTR command makes
data wvalidation much more
simple, it returns the position
in a string or a substring so
PRINT INSTR ("“"NNANNN",
“A") will give the answer 3.
Think how useful this is for
adventures, all you need is a
IMNSTR (“NORTHSOUTHEAST
WEST",D%).

To neaten up output there
is the PRINT USING command,
this allows you to define the
shape of the output and the
decimal point and pound sign
are looked after by tﬁe
computer. Adventure writers
will appreciate the RESTORE
< line number > feature and
everyone will appreciate the
TRAP < linenumber > com-
mand which causes the

rogram to jump to a specified
ine if an error occurs. This can
lead to sloppy programming
but its benefits, in preventing
the user of a BASIC program
getting into the program when
an error occurs, far outweigh
the disadvantages.

Toolkit

From the early days of the PET
there have been add-on
toolkits for the PET. The C16
comes with one built in. Most
prominent is the HELP key.
When an error occurs in a
program pressing the HELP ke

causes the line to be listed wit

the offending statement in a
multi-statement line flashing.
The VIC and 64 have always
required a machine code patch
to allow them to use the
function keys on the left hand

side. The C16 has a KEY
command. Just typing KEY
produces a list of the key

definitions on the screen. KEY
followed by a number and a
string allocates that string to
the key specified by the
number. Even the HELP key can
be redefined.

An AUTO command
provides automatic line
numbering. It works in an odd
fashion, you have to type
AUTO and then the increment.
Then you start entering the
program with a line number
and then all the subsequent
line numbers are generated for
you. The AUTO command is
not quite fast enough and can’t
keep up with a key defined
with a message and a carriage
return. The AUTO mode is
switched off by hitting return
over a blank line.

The RENUMBER command
neatens up programs and
allows forgetful program-mers
to squeeze in that essential bit
of code which was missed out.
Unlike the dreadful renumber
in Simons BASIC this one works
properly and renumbers
GOTOs and GOSUB’s.
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The toolkit for the old PETs
had a great TRACE function.
This gave the line that was
being executed and the last few
lines above that in a window.
The C16 just prints out the line
being executed at the current
print position. This means that
the screen gets cluttered with a
load of line numbers and
cannot see what is supposed to
be going on. It is switched on
with TRON and off with
TROFF.

Disc handling

BASIC 4.0 programmers will be
familiar with all these
commands.

BACKUP provides a fast
backup between drives on a
dual drive unit. The only way of
using this is with a 4040/8050
type drive and an interpod
since the 1542 is only a single
drive. There may be a dual
drive in the pipeline; one was
pictured in Commodore’s
report to shareholders.

DIRECTORY shows the
contents of a disc without
destroying any BASIC program
in memory. There is no
CATALOG command as used
in BASIC 4.0.

DLOAD and DSAVE load
and save files from and to disc.
HEADER formats a new disc;
there are two ways of doin
this, a full HEADER whicE
formats the whele disc and a
quick HEADER which just
formats over the directory on a
disc which has already been
used. The former is probably
safer since it ensures the whole
disc is safe to use and there are
no bad sectors. RENAME does
just that; it allows the name of a

file to be changed on the disc,
ideal for archiving a file you are
working on.

COPY isslower than backup
for copying a whole disc and
does not format the disc it is
copying onto but will copy one
or a selection of files,

Overall, the disc handlin
commands are a very usefu
addition — for disc users —but
how many people will spend
£230 on a disc drive for a £140
computer remains to be seen.

Graphics

By far the greatest improve-
ments in Commodore BASIC
have occurred in the field of
Eraﬁhic commands. The use of

igh resolution graphics really
clobbers the memory, in hig
res mode the user is left with 2K
to work with. Clever machine
code could eek this out but
most users will want to use
BASIC. ’

The non-high res com-
mand is COLOUR. This
replaces all the messy POKEing.
There are three parameters to
this command:
type, colour and brightness.
The type is a number between 0
and 4:

0 — Background

1 — Character (INK)
2 — multi colour 1
3 — multi colour 2
4 — border

To use the high resolution
graphics there is the GRAPHIC
command. This allows for two
modes, a 320 by 200 mode
where the colour resolution is
limited to two colours per 64
pixels and a multi colour mode
which allows four colours per
64 pixels. There is an option to

clear the Eraphic mode as you
enter it. The graphic screen can
be cleared with the SCNCLR
command. The DRAW
command will either draw
from the last point or from and
to a specified point. The colour
can be given for each line. One
of the major problems with a
graphics screen is the difficulty
of printing text to it. Drawing
out a whole word can be very
laborious. The C16 has two
ways of overcoming this. The
first is a text window at the
bottom of the screen which can
be printed to and which scrolls
in the normal way. The second
is the CHAR command. This
either writes or erases a given
string at a specified position; it
is slow but allows the string to
be put anywhere on the
graphics screen. The BOX com-
mand is a fast alternative to
using four draw commands. It
is possible to produce afilled or
rotated box. The CIRCLE
command is a little slow but
makes up for that in its
flexibility; it can be used to
draw any polygon or oval.
Colour fifl is quite difficult to
write but this is no problem on
the C16 which has a PAINT
instruction. The 121 colours
make the C16 a very pretty
machine,

An attempt to mimic sprites
has been made by the inclusion
of the commands GSHAPE and
SSHAPE. These suck graphics
from the screen into a strin
which can then be 5::|uir|e§
back onto a different part of
the screen. There are flags for
different logical operations
which can be used to produce
different effects when re-
printing the software sprite.

Sound

Sound on the C16 is a doddle
when compared to the 64. This
is partly due to the new BASIC
commands and partly due to
the lack of facilities. There are
only two commands, VOL and
SOUND. There are two musical
voices and one noise channel.
The parameters for SOUND are
the voice number, the note and
the duration. It won't be long
before we start to learn the
standard zapping sounds.

Final points

The manual is excellent and
way past Commodore’s usual
standard. It is informative and
instructional for the first time
user. For the experienced
person there are memory maps
and register details

At only 16K the C16 looks a
bit on the slim side, especially
as the system cust out 4K for the
OEvrming system and screen.
This leaves you with 12K for
programs. This is not too bad
considering that Commodore
machines are very frugal with
memaory consumption.

Finally, another 10K
disappears when using hi-res
raphics, thus leaving only 2K
or the user. Through clever
rogramming, an extra 2K can
Ee extracted from the machine
making a grand total of 4K!!!

All we can hope for is that
memory expansion units
become available as soon as
possible, if not from
Commodore then from third
party manufacturers.
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YOUR BEST INDEPENDENT COMMODORE MAGAZINE

Whatever you do, don’t let this happen
to you. When you rush down to ﬁour
newsagents to get your copy of the
latest Your Commodore don’t suffer the
disappointment of being told they’ve
none left.

Why not sit in the luxury of your
own home and feel safe in the
knowledge that your copies will come
neatly wrapped winging their way
through the post and find themselves
popping through your letter box?

Whatever your interest in the
Commodore range of computers and
peripherals, you simply cannot afford to
miss a single issue. The magazine is
packed with news, reviews of the latest

SUBSCRIPTION ORDER
FORM

Cut out and SEND TO:
I YOUR COMMODORE
INFONET LTD., TIMES HSE,
179 THE MARLOWES,
HEMEL HEMPSTEAD,
HERTS, HP1 1BB

Please commence my personal subscription
YOUR COMMODORE with the issue

SUBSCRIPTION £13.40 for 12 issues

RATES UK .
(tick as £15.30 for 12 issues
appropriate) Overseas Surface

£31.20 for 12 issues

Overseas Air Mail

software, information about the books
for sale, articles to help you with your
programming, games to type in and
play, useful routines to make your
computing life easier, and all sorts of
useful, informative and entertaining
features. So whether your interest is
purely in the latest games available for
the VIC 20 or in reading a serious
review of the most recent hardware for
your Commodore, you must ensure that
you read and inwardly digest every issue
of Your Commodore.

And it’s so easy to do! Just fill out
the form below, write a cheque and
send it off to the Subscriptions
department. You know it makes sense!

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money
Order forf __ = T
(made payable to ASP Ltd) VISA
OR

Debit my Access/Barclaycard*
(*delete as necessary)

Please use BLOCK CAPITALS and include post codes.

Mame tNrZMrs IS ) s sy e b e
(delete accordingly)

Address

EabE. s b

Signature

T
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ATTENTION! ATTENTION! ALL COMMODORE USERS!

A FREE LIGHTPEN!

Yes a FREE Light Pen! with every GRAPHKIT!

Graphkit is the ultimate in drawing!, designing! or

painting! (using the light pen of course, which

incidentally has a full 3 year warranty!) Graphkit will

amongst other things allow you to:

®Draw free handed on the screen anything from a
Micky Mouse to your latest integrated circuit!
With all the fill colour and erase facilities of course!

® Save/load your latest master piece to/from the
disk/tape drive

® Or directly copy the drawing on the screen to the
printer! And keep it for ever or send to a friend as a
post card!

® Design your own colourful sprites and characters

® Play the games in the package! or use the light pen
in your own games/education/programs

GRAPHKIT is available on” disk and tape. Tape
varsion is £1595 and disk version (recommended) is
£19.95.

All you 1540/1541 disk users DMON! Is here at last. Dmon is the disk monitor you have been waiting for it will
allow you to:

®read/write blocks from/to the disk

® display and edit blocks on the screen

® display and send disk messages/commands

® transfer your programs from tape to disk or disk to disk or even disk to tape! ® and more!

DMON comes on DISK at only £9.95.

TORNADO 20/64

Do you use tapes? Are you sick and tired of waiting
for your programs to be Loaded/Saved from/on the
tape? Then you need a TORNADO!! Tornado allows
you to Save/lLoad/Verify your Basic/machine code
programs faster than a CBM 1541 disk drive does!
Due to popular demand! Tornado now comes with
new and more powerful commands plus extra
instructions to assist you in making fast versions of
your existing machine code/Basic programs.
Tc-rn;é:lo is available on tape for CBM 64 and 8K +
Vie 2

BREAKER 20/64

Do your Run/Stop and Restore keys often tail? Do
you want to come out of those crashes?! Or get into
those unbreakable programs?! Then what are you
waiting for, get yourself a BREAKER!| Reset switch
and let your computer know who is the boss!!
Breaker can be connected to vour machine in
seconds, no soldering. Included with the Breaker is a
copy of basic recovery software on tape. Now
available for any CBM 64 or Vic 20.

A FREE BREAKER WITH
EVERY TORNADO IF YOU

USE THE COUPON BELOW
NOW!

-——_-—-————————- TCK‘EJ"’E4 I,
| BSF CSL, 82 FURNACE DRIVE, CRAWLEY, W SUSSEX |
1 RH10 6JE. |
l Please send me ............... ;fﬁrr;lﬂﬁdﬂ E: £9.95 + my | enclose cheque/PQO/cash to the sum of £.....ccovveeinnn, I
reg! reaKar

| NRIME .. i i Compiia L e gt L S

Please send me ............... Breaker at £7.95 I
' BANGRE o s b e e e T S

Please send me ............... Light Pen at £11.95 l
I Please send ma ............... S nahikit L TR (Roe A iy oge LI 75 TRUTHIGS TRARHIGRSEIIY PR Iet (N P is T e |
l Please use this form and block letters only. All prices

Plaase send me ............... Graphkit at £19.95 (disk) + my free LP Erlglingilusive of p&p (mail order only, add £2 if outside l

d as t to:

l Please send me ...............DMON at £9.95 BSF c;L,Bﬂp;iu:chE DRIVE, CRAWLEY, WEST l
L SUSSEX RH10 6JE.

—— — — — — —— — — — — —— — ——— T S S S S S S S S S s s s sl



| processes and loops in

THE POPULAR PRESS 15§
fond of implying that com-
Euters, in some way or another,
ave electronic ‘brains’ and
that they work things out for us.
This is typical media rubbish.
Computers don’t know how to
work anything out. They do
exactly what they are told and
nothing else. If a human
doesn’t know how to solve a
roblem then no computer,
owever much it weighs or
costs, can solve it. Naturally,
every problem could, in
thewry, eventually be solved by
some form of trial and error
process but this is not really
solving the problem — it is just
laboriously eliminating the
methods which won't solve it!
Fortunately, the computer
works so much faster than
humans that even trial and
error methods are often
i practical, even if it involves
' working through millions of
incorrect answers before they
hit, by chance, on the right
one. Perhaps it is this which is
partly responsible for the myth
that computers have ‘intelli-
: gence'. Nevertheless, there is
- one statement in the BASIC
i vocabulary which, superfi-
, cially, appears to imbue the
computer with some intelli-
gence. This is the IF/THEN
_ statement because it appears
' that the computer is capable of
making a decision. (In reality,
the computer doesn’t make the
decision at all but it seems as if
it does). The format of the IF
statement is as follows, IF
condition THEN action.

Example:
IF A = 20 THEN 110
The condition is ‘if A = 20°

The action implies ‘GOTO
line 110 for the next
34 instruction’ Whether the

action is carried out or not
depends entirely on the truth
or falsity of the condition. If it is
i true, the action after the THEN
part is obeyed. If false, the
action is ignored and the
program continues with the

e
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THE BASIC

next line number following the
IF statement. In the example
above, if A was indeed 20, the
computer would go to line 110,
but if it was not 20, the program
would simply carry on to the
next line instead of jumping to
110. It is important to point out
that the particular action to be
executed if the condition is
true is not necessarily a simple
jump to a line number. Here
are some examples of
legitimate IF statements:

IFA » =25THEN X = X+1

IF the condition is true, the
action is a simple increment
action on X.

IF BF >
K*(BF+3)
IF A =30 GOTO 236

K*(B+3) THEN BF =

(Motice here that the word
THEN can be missed out and
replaced by GOTO if the action
is a jump to line number)

IF DS = K THEM Z = Z+3:PRINT
D5

Notice here that the action can
be extended to more than one
statement providing the usual
colon delimiter is used to
separate them. The rule is that
all statements which follow the
THEN part and which belong to
the same line number are
executed if the condition is
true. If the condition is false,
none of them are executed and
the program continues at the
next line number.

It is clear from all this that
although the IF statement
appears to make a decision, itis
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not a decision in the

FACTSPT.

intellectual sense. A true
decision is based on a
judgement formed after

considering the relative merits
of alternative solutions to a
problem. The computer is not
making a decision at all. It has
no option but to act on the
value of a variable so it is still a
moron, behaving according to
directions given by human
intelligence.

We are promised that the
next breed of computers now
on the drawing board, will
usher in the so-called fifth
generation revolution. These
are said to have artificial
intelligence built into them. It
remains to be seen whether
this is true intelligence or
merely an increase in memory
processing ability. In the
meantime it is comforting to
rely on the following
definition: ‘Intelligence is that
which a computer does not
have’.

It will at least preserve
man's dignity for a bit longer.

Repetition

A computer is ideally suited to
carry out repetitive tasks. That
is to say, an identical process is
carried out on a variable, for a

certain number of times,
Although the process is
identical, it is clear that

something must change during
each repetition or nothing
much would be achieved. The
following terms, relating to
repetitive tasks, are well
standardised.

(a) Loop: the general name for
value, 26 is the finishing value

(b) Cycle: one complete
process.

;‘:;-: e :}I i a
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{c) The loop Variable: the
particular variable which is
changed during each cycle.

{d) The increment: the amount
by which the loop is variable is
changed each time. It can be
either positive or negative. For
example, the increment could
be +3, meaning the variable is
increased by 3 or -3, meaning
the variable is decreased by 3,
within each cycle.

{e) The starting value: thisisthe
value given to the variable on
entering the loop.

(f) The finishing value: the final
value required of the loop
variable. When the loop
variable has reached this value,
the repetitive process is
complete and the program is
arranged to come out of the
loop.

As an example, to illustrate
the meaning of these terms,
suppose we want the variable A
to grow, one at a time, from 5to
26 within a loop, then A is the
loop variable, 5 is the starting
value,. 26 is the finishing value
and the increment is +1. As a
further example, suppose B 1is
to diminish from 300 to 200 by
increments of 5. The loop
variable is B1, the starting value
is 300, the finishing value is 200
and the increment is -5.

Components of a loop

Bearing in mind the points
raised above, a loop will consist
of the following components:
(a) Initialisation: Preparing the
loop for entering the loop. This
will often be no more than a
simple assignment for setting
the starting value of the loop
variable.

e
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(b} The process: This could be
very simple, such as simply
printing out the value of
the variable each time round
the loop or it could be a highly
complex mathematical
operation. It could even be a
rearrangement of letters within
a word. In fact the process
could be almost anything,
limited only by the imagination
of the programmer. In some
cases, loops are used merely to
cause delay somewhere
within a program. For example,
to display a screen message for
just sufficient time for the
operator to read it and decide
the appropriate action. In such
cases, the actual process is
uite unimportant providing
the execution time is judged to
be equal to the required delay.
It should be mentioned
however that using a loop for
inserting a delay is not to be
recommended. It is crude and,
unless you know the execution
time of the statements which
form the process, is little more
than a trial and error exercise.
{c) The incrementation: The
loop variable must be altered
in some way ready for the
next cycle. There is no hard
and fast rule as to the position
of the incrementing proce-
dure. Sometimes it may be
advantageous to increment
before and sometimes after the

start of each process.

(d) The end-of-loop-test: This
is simply a check on the value
of the loop wvariable. It is
made each time round the loop
to see_if it has reached its
finishing value. If it hasn't, the
r}rﬂ(_‘!:‘..'\‘iih repeated. Ifit has, the
oop must be exited.
The following simple
Emgramming examples will
elp you to become familiar
with the terms,

Program 3.1

100 A=1

110 PRINT A

120 A=A+1

130 IF A > 20 GOTO 110
140 END

No apologies are made for the
childish simplicity of the
program. It is quite good
enuugh to illustrate most of the
points already made. The loop
extends over the lines 110 to
130. Line 100 initialises the loop
variable by asimple assignment
statement. The process is
simply to print out the value of
A each time round. Line 120
deals with the incrementation
of the loop wvariable, the

increment being + 1 each time.

Line 130 handles the end-of-
loop test by diverting the
program back to the startof the

loop each time providing the
value of the loop variable still
remains under 20. When it has
reached 20, the loop exits and
the program stops. Inshort, the
program prints out the
numbers 1,23, . . .19 To
show that the same objective
can be achieved differently,
study the next program.

Program 3.2

100 A=-1

110 A=A+1

120 PRINT A

130 IF A 20 GOTO 110
140 END

This time, the incrementation
has been carried out before the
process but, to satisfy the same
objective, the loop variable is
initialised to -1. It may be
asked, ‘Which is the best way?’
There is no straightforward
answer to this since situations
can arise where the second
version is more convenient,
However, the first version is
easier to follow. It is more
‘logical’. Indeed, we can lay
down the general rule that if
there is more than one way of
achieving the same result,
always choose the one which is
easier to follow, even if it
happens to be a little less
efficient and takes a longer
time to execute. Saving a few

microseconds here and there
can sometimes be im{mrtanl
but not very often. The vast
majority of programs execute
almost instantaneously anyway
{at least as far as humans are
concerned). Although a lot has
been written about saving
computer time, in the vast
majority of programming
applications, the advantages
are often academic rather than
practical. Avoid using ‘clever’
tricks just to show you are
clever. You may earn the
temporary admiration of a few
neophytes but not for long.
The watchword of good
structure is clarity.

Bugs in loops

When programming a loop,
there are two areas in which
bugs delight to lurk.

(a) Incorrect number of loops:
It is very easy to be ‘one out’ in
the loop count. For instance, in
both Programs 3.1 and 3.2, it i

quite possible that the origina
intention was to print out th

value of A from 1 to 20 instead
of to 19. The error, responsible
for an incorrect loop count,
can lie in either the
initialisation or the end-of-
loop test,
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{b) The endless loop: It is easy,
in fact ridiculously easy, to fall
into the endless loop trap.
Instead of revolving round a
certain number of times, the
loop goes on for ever. In other
words, the program is locked
within the loop and can never
escape to the rest of the
program. The most common
cause of the bug is a jump toan
incorrect line. For example, in
Programs 3.1 and 3.2, if the IF
statement returned control to
line 100 instead of 110, itshould
be easy to see that an endless

loop situation would exist
because the effective
increment is cancelled by re-
initialisation each time. It
would also happen if the end-
of-loop test was searching for a
number which could never be

reached. For example, if we
had written
100 IF A =20 GOTO 100

it is evident that this value of A
would never be reached so an
endless loop would be created.
If the increment is positive and
the starting value is greater
than the finishing value, you
have an endless loop. An
endless loop will also arise if
the increment is negative and
the starting value is less than
the finishing value. Unfortu-
nately, the cure of loop bugs
is not always so easy to spot. If
the loop s at all complex, it may
require a good deal of
detective work and the
occasional bout of cursing
before the cure is found. Very
often, curing one fault initiates
another, particularly it you
have been careless with regard
to structure.

The FOR/NEXT loop
method

Although the previous method
of organising a loop is quite
satisfactory, the designers of
BASIC were kind enough to
provide us with a pair of
statements which were
intended to make life a lot
easier. The FOR statement is
used at the start of the loop and
the NEXT statement marks the
end of the loop. The process is
in the middle. Although the
Commodore User Manual
describes the use of the

)
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FOR/NEXT loop structure, we
will start from scratch in order
to amplify some of the points
made. The format of the FOR
statement is as follows,

FOR variable = starting v alue
TO finishing value STEP
increment

For example,

FOR A=1TO 20 STEP 1

This will head a loop in which A
will start at 1 and carry on until
it reaches a wvalue of 20,
incrementing by 1 each time
round the loop. The bottom of
the loop is defined by the
simple statement,
NEXT A
Note that the FOR statement
does quite a lot. It combines
the role of initialisation,
incrementation and, surpris-
ingly, end-of-loop test all in
one go. To illustrate the
elegance of the FOR loop and
to see how it compares with
revious work, study the
ollowing:

Program 3.3
100 FOR A =1 TO 19 5TEP 1
110 PRINT A
120 NEXT A

This will produce identical
results to the previous two
programs — it prints out the
value of A from 1 to 19
inclusive. It does not require
the addition of the IF statement
to terminate the loop. Also, itis
inclined to be less error prone
because it reduces the chance
of being one out in the loop
count.

It is important to be aware
of the following features:
1. Whatever the parameters
in the FOR statement, the IOGE
will always process throug
once.
2. The value of the loop
variable after exiting the loop
will always be one increment
more than the finishing value.
For example, in Program 3.3,
although only the numbers 1to
19 are printed out, the value of
A after exit will be 20.
3. If theincrementis to be +1,
it is not necessary to include
STEP 1. Thus, the FOR

SrEEE  gastsl

statement in Program 3.3 could
have been written in the more
concise form,

M0 FORA=1TO 19

4. The loop variable must be
floating point. We can’t write
FOR A% etc.

5. The starting, finishing and
increment values can be
variable names or any
legitimate expression. For
example, the tollowing FOR
statements are all legal:

FORA=BTO CSTEPD
FOR B1=B+C-3 TO 54D
STEP E/3

FOR C = B*SIN(K) TO
26%xTAN(T) STEP 1/COS (K)
FOR D =26 TO 5 S5TEP -0.1
FOR K =26 TO 5 STEP 1

The last example is, of course,
absurd but has been included
to press home that even here,
the loop will execute at least
once.

6. NEXT A can be abbreviated
to NEXT because there is no
need to specify the variable
although some think it is tidier.

Loop objectives

To consolidate some of the
previous material, here are
some IDDF problems and
possible solutions:

1. A loop which prints out a
table of the square roots of the
odd integerscflrom 1to 17.

Program 3.4

100 PRINT CHR$(147):
REM CLEAR SCREEM
TMOFOR 1 =1TO 17 STEP 2
120 PRINT SQR(1)

130 NEXT

140 END

Line 100 clears the screen. Itisa
cleaner method than the
ponderous PRINT “CLR/
HOME)”

2. A loop which prints out all
integers between 5 and 24
except 17

Program 3.5

100 PRINT CHR$%(147)
1M0FOR I=5to 24

1201F | > 17 PRINT |

130 NEXT

3. A loop which prints out
the sum ﬂrall integers from 1to
10000

100 PRINT CHR$(147)

1105=0:REM S IS5 TO
HOLD THE SUM

120 FOR | = 1 TO 1000
130 5 = 5+

140 NEXT

150 PRINT §

160 END

Two points here. The program
takes a little while so just wait
patiently. We are aware of the
simple formula for summing
integers but this section is
about loops.

Nesting loops

It is possible to have a loop
inside a loop and indeed, one
inside that, and so on. Such
combinations are called loop
nests. There is a limit to the
number of nests but it is too
large to worry about in
ractical programming at our
evel. Here is an example of a
simple nested loop.

Program 3.6

100 PRINT CHR$(147)
TOFOR A=1TO 10
120FORB=2TO 10
130 PRINT A*B

140 NEXT

150 PRINT

160 NEXT

160 END

The inner loop is between lines
120 to 140 inclusive. The inner
loop first revolves with the
value of A fixed at 1 whilst the
value of B goes from 2 to 10.
The value of A then remains
fixed at 2 while the value of B
again goes from 2 to 10. This
process continues until the
value of the outer loop variable
has reached 10. Since the
process within the inner loop is
simple multiplication of A
times B, we are in effect
printing out a set of
multiplication tables. The
PRINT line provides demarca-
tion between the outer loop
limits.

Finally, we should explain
that no attempt has been made
in any of our programming
examples to portray a nice
screen appearance or to use
literal messages. These will
come later. Such niceties tend,
in the early stages anyway, to
obscure essential points. Loops
are so important that nothing
must stand in the way whilst
they are explained. Soon, we
hope, they will become second
nature to you.
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SUMMER MADNESS
SALE FROM SCI(UK)

EPSON PRICE SPECIALS

EPSON RX80 (DOT MATRIX). .. .£249.00 £199: vAT-£228.85
EPSON RXS80FT (DOT MATRIX) £285.00 £229: vaT=£263.35
m EPSON FX80 (DOT MATRIX). .. .£438.00 £324. var-£372.60
%‘ EPSON MX100 (DOT MATRIX). . £475-00 £355.+ vAT - £405 25

EPSON RX100 (DOT MATRIX). . .£450:00 £385+ vAT = £442.75

EPSON FX10(DOT MATRIX). . .£569.-00 £499. var-r573.85

DAISYWHEELS...at an incredible new LOW PRICE!
JUKI 6100..... .]ust £329 . var-£378.35

20CPS: Bilirectional & Logic Seeking
10, 12, 15 & Proportional Spacing THE DAISYWHEEL THAT
Wordstar Compatable

2K Buffer: 13 inch Platen HAS NO CUMPET[“ON

Underline: Backspace + Lots more
Centronics Interface Standard

OPTIONAL RS 232 TRACTOR AND SHEET FEEDER

We will match any Genuine Price Advertised —
SCI{UK) IS NEVER BEATEN ON PRICE

MORE SCI(UK) BARGAINS
SHINWA CP80. .. .£179.00+ vaT = £205.58 FIDELITY 14"

Friction and tractor feed as standard COL{)UR

 B0cps

| Bi-directional logic seeking MONITOR

i 13 x 9 dot matrix giving true descenders 15

/' Sub and superscripts. & CDNIPUS[TE
ltalic printing and auto underlining
Condensed, emphasised, expanded and VIDEO
double strike printing (can be mixed in a line)
Parallel interface fitted as standard £189.00+ vAT=£217.35

New from the world famous CANON Company
CANON 1080a NLQ DM best value ever at.........ccccceeiiinensnancnss

We have interfaces for all types of computers,
inclvding CBM 64, VIC 20, APPLE, TRS 80,
IBM, BBC, SPECTRUM, QL, etc.

24 HOUR SECURICOR DELIVERY £9.50 plus VAT @ BANKERS ORDERS, BUILDING SOCIETY CHEQUES, POSTAL
ORDERS — SAME DAY DESPATCH # ALL ORDERS COVERED BY THE MAIL ORDER PROTECTION SCHEME
NATIONWIDE MAINTENANCE CONTRACTS ARRANGED o EDUCATIONAL DISCOUNTS YERY WELCOME

It’s SUNDAY - Do you realise you can order NOW - We are open 7 Days a Week.

RANGEKEY LTD. Trading ss SCIUK)

DEALER ENGUIRIES SCI UK TSCI [UK) FREEPOST (No stamp ressedl . 0730 68521 exronrt enauimies
e PO Tt R | - o790 SRR seive st

Large showrooms now open at 12 High Street, PETERSFIELD, Hants. GU32 3JG Telex 86626 MYNEWS G




This utility, when completed, | M/C routine to save the
exists as a machine code file | finished product by pressing
bnﬂtedfrom basicto $C999and | RECORD and PLAY on the
remains in residence 1o |tape.

perform the following: When the finished program

and $C608.

This can then be used to
load turbo saved programs as
in figure 1.

M/C files can be loaded by
using a BASIC header as follows

10 IF A=0 THEN A=1:LOAD"T

N.B.

Whereas the Commodore
Logo key is used to commence
the load routine for normal
useage the turbo routine
requires the use of the SPACE
BAR to start the load sequence.

This utility can and has been

Program details

The program as listed must be
typed in exactly as written and
saved prior to running. Error
trap routines are included to
ensure that the data is within
the required limits and of the
correct value and quantity. The
program when run stores the
relevant data at a temporary

is loaded and run the M/C
routine transfers the data to
$C000 and will remain available
for use by the programmer to

load, save and verify at Turbo .

baud rate — 10 times normal
speed.

Turbo save routine

A save routine exists within the
utility to enable the turbo

Load"'T 64",1,1
SYS 64738
SYS 50000

-._L.l.l L2

RUN

LN R b b

load turbo to memory
COLD start

activate turbo

load program

figure 1

address at $8000 and when
actioned transfers the data to
the start of BASIC as a M/C file
for the finished product. At this
Emnt the program when listed

overwritten the ‘BASIC
| boot’ and exists as a single line
number 10 5YS 2064. The
prompt on the screen is the

&

. — —1 =1 ] —

routine to be used as a header
for turbo saved programs. This
is accessed by the command
5YS 50700 and, when the
prompt appears on the screen,
the routine is saved by pressing
RECORD and PLAY on the
tape. The turbo routine is then
saved to tape between $C350

ﬁﬁh”ﬁ?

Bempsnn
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used to successfully transfer

64",1,1 |
20 IF A=1 THEN A=2:SYS 50000 | many commercial programs
30 IF A=2 THEN A=3:=L"" 1,1 |but information on such

The

50700
appended to the BASIC boot

folla

prog

matters is strictly confidential
and outside the scope of this
article. Suffice it to say that
material that would normally
take 15 min to load will take a
mere 1.5min with this utility.

routine accessed by 5YS
should then be

wed by the turbo saved
ram.

Program Listing

185
1.3
115
128
125
138
135
148
145
158
155
1&0
165
178
173
158
185
198
1295
288
285
21a
215
228

REM ###4#4 TURED TAPE UTILITY FOR COMMODORE &4 #E4EH
FORESZ228, 8 FOKES3221 . 8
PFlHTLHFi'14“*rHPIf5}3PCi12?“EKE TUREBD &4 nx="

FEINT :FRINT ;

FRINT"THIS BRSIC FART OF THE FPROGEAM STORES™
FRIMT"THE TUREQ ROUTIME AT A TEMPORARY ADDRESS"
PRIMT"OF Z27es [(42006E] IM ORDER TO EMAELE THE"
FEINT"FINISHED PROGREAM T ° BE TRAWSFERERED TO"
FRIMNT"THE STRRT OF EBEASIC AND SAVED AS MACHIWE"
FRINT"CODE WITHOUT THE HEED TO USE A MONITOR™
FRIHWT
FRINTSPCCICHREC1 290" 11
FRINT :PRINTCHR&(282
FRIMT"THIS PROGRAM MUST BE SAYED FAS THE MACY
FRINT"EOUTINE USED WILL OVERWREITE THIS PROGRAM"

WARMIWG ! 11! TEL WARMING |

éEH GHEEHES RN EEEREEE HEY LOADER SHédHdadiidianiaideg

INMC=8@ : Sii=i

FEANDSAE : [FLIH$="ENI"THEH] 78

IFLEMC RS » <>2ANDDAF <" EMDY THEHZ 18

H=ASCCLEFT#CDAE, 1) "HI=(H=-d42 %1 lFHzSFTHEHHl-‘—':H-EEJiIi
H=ASCCRIGHTHFCDAF. 1 2 ) -He=(H-48) : IFH}ﬁ?THENH&—fH b e )
BCD=H1+HZ : IFECD<BORBCDZZSSTHENZ 1 G 3
POKEZZ76E+ INC, BCD: IMC=IHC+1 : SUM=SUM+ECD

PRINT: PRINTCHR$:SSPCCS»"DATUM LEFT FOR TRAMSFER :":
FPRINT1928-IHCCHRSC 157 ) CHRE (32 )CHREC 145 ) CHR$( 1450
GOTOL18

EEH SEaudREREEREHREEE SAVE ROUTINE HHEHBEGHEHHEHBERER

IF IHC<C1 9280RSUM< > 1874 e THENZ 1 8

PRIMTCHRES$< 147 )"DATA TREAWSFER COMPLETE"
PRINT:PRIMT:PRINT"HAVE ¥OU SAYED THIS PROGEAM 27"
GETKEYS: IFKEY$<>"Y"ANDIKEY$<:"N"THEN183
IFKEY#$="%"THEHSYS34566 : END

PRINTCHREC 17 CHR$C 17 "SAVE"CHR$ <34 ) "TURED BOOT"CHR$( 34,
FRIMTCHREC 145 CHRE$( 145)CHR$C 1450 CHREC145)

END

FRIMTCHE$C 147

"ERROR IM DATA STATEMENT !!!":STOP

FTEI'1 ghuabEEnREs HEX DATA FOR MAC ROUTIHE ##sddsdias

Gl ST

ﬁﬁﬁﬁ* HeERSS EQE&HF%

i....ﬂ




kLS

- X

IATH
LATA
IRTH
DATAH
IATA
THTAH
DRTH
DHTH
DATH
TATH
DHTH
IATA

4 IHTH

DATH
DATA
DATH

A DATA

DATH
DATAH
IATH
IATH
IATH

A DATA
= IATH

IATAH
IRTA
IATH
IATA
IHTH
IHTH
IATA
IHTH
IATH
DATA
DATA

5 DRTA

DATH

3 DATA

DRTH
DATH
DRTH
DHTH
DHTH

1 DATH

DATA
DATH
DATAH

» DATA

DATH
DATH
DATH
DATH
DATA

3 DATA

IFTH

5 DATA
DATA 2

DATH

2 DATA
5 DATA

DRTH
DATA

@ DATH

IATH
DATA
IATH

58 DATA

DATA
DATAH
DATA

AE, 83, 8A, 08, 2E, 32,38, 36, 34,38, 88, 38, AR, AR AR A2
E®,30.A9.02,A2.00,BD. 58,82, 90,68, 08, BD. 36,89, 9D
EQ,CH.ED, 18,8R,2D,.C8,C1,ED.Fa.aR/,30,A8, C2. BD, D&
@E,90.30,.C3,ED, BB, 8C, 9D, 68,C4,BD, 98,80, 90,48, C5
ED,7@.8E.9D, 20, C6.ES,EC. A9, 82, D0, CH, 4C. 08, C8, 28
CC.FF.A9.AA.8]D.A7 .B2.A2. 41 .80.AR. 82 . 26, 44, ES5. A3
@E,. 80, 28,D8,RA%,43,3D,21,D8, 15.AE. A%, 82. A8, 84, 26
F@.FF.A2.05,8D.85.82,8E. /7. 82, BD. 08, 08, F@, a7, 28
Dz2.FF.ES.4C,2E,CB,.EE.A8.82.E5. 8E.A7. B2, A9,88,CD
HE. 82, F8,83,4C, 1A, CH.EE, AS, 82, EE, A8 . B2, A2, 88, 30
A7.B82,A9,8E,3D,85,02,18.AE.A2. 82, A6, 62, 28,F4,FF
RE.A7,82,ED,08,C1,F8,87.28,02,FF.ES.4C.64,CA,EE
HS, 82, E2,2E, A7, 82,82, 12, CD. A5, 82, F&, 832, 40,53, C4
Rz, 88, 8E,;A7,82, 18, RE.AS,82.A8,82,28,F8,FF.RE: A7
@z, BD, Ca,C2,Fo,a7,20,02,FF.ES. 4C., 22,08, EE:HG-?;
E2.2E.A7.B2.A9,12,CD.A5,82.F8,83,4C, 26,08, A9, 84
S5, Ce, 20.E4,FF 02,08, F8,F2,4C,94,E3, AR, AA. AA.: SE
@z, 12.75,60,60,60, 68,608,608, 60,608,608, 68,68, 68, 58
EE, 56, B0, 68, 68,68, 68, 58, 584, 88, 68, 68, 58, B8, £, BE
&B,69, 08,70, 20,68, 82,68, 28,B2.20,B2.20, 8,68, 63
28, B8, 80,69, 28,75.60,69,28, 28, 75,68, 83, 20, B2, 24
28,29, 70,88, 7D, z28,28,7D,28, 28, 70,20, 70. 28, 7D, 28
F0 268, 7D 20,7D,.28,.70.28,. 70,29, 20,7028, 28, 28, 7D
=8,Bz2.28,70h.08,7h, 28 Fh,2a8,2a,7D,28,70,28./B
32,68, 20, AB.e8, 3,28, 7D, 28, 7D, 20, 28,AE. 68,69, 28
Al &, 7B 28, 7D, 88, 70, 28, 28, 7I. 28,28, 7D, 28, 70, 2
70, 70,20,20.7D.20.7D.26,70,.28, 70,260,240, 70,28, 7D
28,28,28,70,29,70.48, 70,28, 24, Bl , 29, 28, 6A. 68, 68
28,B1.AD, 20,20,A0.58,6E, 28.6A. 60, 6E, 20, 28, 6A, &9
&E. 28, 20,28,F81.,20,7D,.08, 6. 668,608,668, 08, 68,68, 68~
£, 68, 80, 60, 60, 60,58, 60, 60, 60, 60, 68, 68, £A, €A, &4
6d.68, 68,6@,60,.68,68, 88, 92,80, BA , B4, 33, B8 . 88, AA
B, B8 . 08, a8, 88, 88, 90, 90, 88, 88, 98, 88, 88, 08, 8aad, 54
2.49,53,28,55,54,49.4C, 49,54 41,42
4C,45,53,20,50,52,4F . 47,52, 41 4,4F, 20
S0, 42,40, 08,40,4F 41,44, 45, 44 =45, 44
28,26, 20,56,45,52,49. 458,49, 45, s 20, 54
45, 4E,20,54,42,4D. 45,53, 88, 4E . 4C, 2@
28,42,41.55.44.,20,.20.52,41.54, 2:99,28
o, 45,45, 28, 46, 4F 4040, 4F 57, B8, 28
28, 5F 40, 20, 20, 28,20, 20, 20, 26, 29 20, 20
20,29, 4C,4F . 41,494,290, 28,20,31.,5 U
45.88,20,20,5F , 4C,22,4E. 41 . 4D, i
2EL 28, 20,28, 20,4C,4F .41 .44 . 28, 26 »4D,45
A, 42, 40,45, 80, 20, 20, 5F, 53,28, 2 228,28
208,28, 20,20.20,28,20, 28,53, 41, 56 , 38, 28
28,5F 33, 22,4E. 414D, 45,48, 49, ¥ A, 28, 28
2. 28,53,41,596,45,.20,20,20,4E. 41,40, 45,45, 49, 4C
45,88, 90, 38, B0, 8@, B0 .. A8, A8, B . 6. A0 . 3R, AR, @0, 28
2h.5F .56, 20,20, 20,20, 20,208, 26, 28, 20, 20, 28, 20, 28
EB.:B.55,45,52,49.46.Eﬂ,am,zm.:ﬂ.SF TEs 22, 4E .41
40.435.46,49,4C,45,22.208,20, 8,20, 208,356,45, 52,47
45,59, 20, 4E:41,4D;45J46J49;4&.45,69,66,54:4F,£B
52.45,2D0.41.43,54,49,56,41,54,45,20,54,55,52, 42
4F ., 28,45, 4E.54.45,52,28,53.59.53, 28, 35,308, 38, 30
30,08,00,50,52,45.53,53.208,41,4E,59.28,4E. 45,59
20,54, 4F . 26,51 . ﬁq 49,54,20,20,20,5E.43,4F , 4C, 44
2B, 53,.54,41,52,54,. 5D, 00,008,608, 86,08, 38,088, 80, A2
SE. 80,088,083, A9.C32.8D.89, 83,60, 20, 73.88,F8, 84, C9
SF.FB.B83.4C,.E7. A7, 20, 73.88,C9.53,FA.8ER.C9, 4C. FA
18,C9,56,F4,15,4C.83.AF . 208,73.88,28:.FA,C3,4C,AE
HY .28, 73.88,.26,E0.C4,.4C,AE, A7, 26,7308, 26,E3.C4
4C.AE . A7 .86, 06, 08,060, 36, 068, 88, 98, 88, 88, 68, 86, 53
55.590,45,52,40.4F . 4E. 280. 36, 34,80, 86, B0, A&, BA , A
HA, 68, 00, 8@, 06, A6, B0 . AR, A6, AR, 96 . B0 . B8, A& . 38 , B3
B, B8, 88, 96, B0, 96 .06, 88, 68, 88, B8, 85, 68, 38, 38, A
BiA, B9, B8, BA, BE, 8@, B0, B8, B8, B8, 38, B4 . BE, A8 . B8 , B9
a8, B8, 88, 98, 06, B8, 08, 98, 98, B8, 9A, B8, 88, B8, Ba, A2
85,86,AE,28,D4,.E1.A2,684,B5, 2R, 95,.AE.CA. DB, F2, 28
33,F8,20,8F,F6.,20,7D.C4,28.,91.C4,A5:F9: 15,65, 81

580 DATA CAR.28,B1.C4.R2.88,.B9,.AC,80,20.B1.C4,A2.,86,C8.CH
S85 TATA AS.FA.DA.F2, AR, AR, A2, A4 . 1, BE.C4,B7 .98, 03. /2. 28
598 DATH CR,28.B1.C4.HL 05,08, CH, BB, UM, BV, HY W< 55, HE, 21
595 DATA 21.C4.98,20.B1.C4.584,. 07, A2.87.ER.E1:AC.28,B1.C4
&80 DATA AZ.@2.E6.AC.DA,.04.E&,AD. CA.CA.AS.AC . CS.AE . A5, AD
&85 DATA ES.AF.28.E7,EA,AS.D7,28.E1.C4,R2,07,58,D8,F&,C&
&18 DATA S84.C8,58,18.A5.06. 5 B, G 83, FC 86,84, CH
&15 DATA AD.11.0@,29.EF.20. 08, ; B8 FR, 78,88
28 DATA AG,G8,.A9,02.208.B1.C4,R2, 87 ) 5 F4. A2, 85
625 DATA Ce,AR,. DA, EE.28.28.E1.C4,.R2.67 .58, Da «CH. CH., &8
£38 DATA 25.BD.45.D7.85.D7,A9.88.85,. A3 HH-BD AS.81,23,F7
635 DATA 28.D3.C4,R2.11.ER.89,88, 28, D: ' 3, DA
648 DATA E2.668.CA,DB.FD. 98,85, A2, 8. [
&45 DATA @8, 2C.RA2,81.R4,2B.A5,2C, 86,0
658 DATA 28,D04.E1,28.FD.C4,28. 7A.EL. -
655 DATA RE.CS,82.FB.88,C9.81.06.F3, i
&68 DATA 385,C3,AD,3D,83.85.C4, 28,58, }
665 DATA 2C.AS.A4,B7.FO.,8E,.22,E1.EE. =, DE
&78 DATA FS5.284.960,26.02.FS5.A0. 2E. & 18,65
675 DATA C3.85.AE.AD,3F.83.65.C4, 28 28, 76
£86 DATA CS.A5.BD.45.07.05.90, F&, 64 A9 FS
685 DATA 26.AF,C5,C9.00,F&.F2.85, AE . C8, 08
£90 DATA CA, D8, Fe,F&a. 2D, 28.AF . C5, 20 2,21
695 DATA C3.D1,C3,F8.682,86.98, 45, 07 1,82, E6
788 DATA C4.RAS5.C3.C5.RAE-AS-C4.ES5. AF. ¥, 28, 7D
785 DATA C4,C8.84,.C8.,58.18.A2.88,80D 28,17
718 DATA F&.,28,70.C4,84,D07 A%, 87,80 Fa,CS
715 DATA 2&.ED.AS.ED.C9.82.D6,.F5, ARG az,Fa
728 DATA F9.,C4,ED,DA.ES,20.0D,C5, 88, 23, A3
725 DATA 2@.Fad.C5.25,B0.ER-EAR.EA.C&H &8, HD
738 DATA 1@,2C.80.0C.F&,FE.AD. 80, ID » 192, 8D
a5 DATA @F.DD.e8.4A.4A. 8. 86, B9, 64 =5, A2, 88
748 DATA ' 2 5 7 2 ; 82,8508
45 DATA LAA.BS, 11
S8 DATA V20,20, 25
755 DATH ,31,13,88
768 DATA i» 2E . 85, 5A
7S DATH A S, 15,82
7@ DATA 2D, AS, 15
rro DATA ' 2 RS 08,85, 2C
728 DATH . S B AR AA . AR
785 DATA ) » AR » AA - AF I HA. AA . AA
798 DATA AZ.08.BD.86.26,90.81.85, BD.868,51 .30, 01,83, BED. B8
795 DATA 22.90,.81,.6A,B0.08.32,90,81.8E8.ED, 68,54, 90.61, 6C
808 DATA ED,88,85.50,81.80.ED,088,86.30,681,8E, A, 03, 2
265 DATA 44.ES.A2.808,.ED.52.87.F0.87.28,02,FF.E §
216 DATA A®.82,85,C6.A9,13,8D,.77.82,A%.80,20. 7
215 DATA @32.AA.85,11.53.52,53,33,34,34, 36,24, 2C
228 DATA 39.2C,33.38.34,30,2C,22.,93.85,12,248,
825 DATA 4F.28,36,34.28,5%2,22,2C,30,31,13, 84,849, Eu,@@ aa
838 DATA EMD
a35 ¢
cde
845
50 HERHHEAHHEHEHEEE SR RS RSN GBS R B R B SR
855 # #
868 % TUEED THFE UTILITY FOR THE COMMOIDORE &4 #
265 # ¥
870 # UTILITY COMMANDS ARE AS FOLLOWS #
ars # #
280 # SYS49152 EOOT TEXT MODE #
285 # SYSSHaRG ACTIVATE TUREL #
298 4 SYSSavan SAYE TURED #
295 # = "MAME" LDHI HAME #
268 # 5" HAME " AYE HAME #
985 # b THAME " VERTFY MAME #
216G # #
215 # LES ALLAN #
920 # Z3TH JUNE =4 #
925 # #
SED HEAHHGBAHHGEAERSH B SHR EHEEHHS R R R E R
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=== PYRAMID

from Greg Hopkins.
1t’s all Egyptian to me!

THE AIM OF THIS GAMEISTO
hop around a pyramid whilst
dodging the balls which rain
down from above. Beware,
especially, the blue ball which
will hatch into a snake after it
reaches the bottom of the
pyramid. The snake will chase
you and can only be killed if
you lure it onto one of the
teleport discs situated at the
side of the pyramid. Once you
have landed on all of the
squares on the first screen, you
progress onto a new more
challenging level.

You commence with three
lives and gain an extra life for
completing screen one and
then one for alternate levels
after that. To complete each
screen all the squares must be
turned to the colour cyan; this
is achieved by landing on the
squares a certain number of
items, depending on the level
you are on.

Level Method

1 land once on each
square
2 land on squares twice
3 land once but square
changes back if landed
on again a
4 land twice — changes

back to haltway stage it
landed on again

5 land twice but third

landing completely

undoes square
Having completed level 5, you | this time round. short machine code program |included in the program and
begin again at level one — but The game includes three-|to move the sprites more control is either with a joystick
there are more balls to dodge | dimensional graphics and a| quickly. Instructions arejor from the keyboard.
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64 Game

g
Program Listing
3 FORN=| TOM  POKE4S4 24+, @ MEXT 28 FETLURH
2 PDEES3288. 5 POKET3281 - 11 390 [FP{PH)=]THEHETD
3 PRINT*&" GEQ FRINT " UuIBEE RN EIEREWY TTIEC CFOFHr=]
S DINAFC 340 PO20): JTHC1@> 865 HD=HD+1 ' IFHD=Z100TO20O8
8 POKES3269.8 €8 RETURH
F DOEUEZADE B7@ FRINT".~JEEE- 088 - TTHF . FOPHY=8
@ AEgAr=" a 875 MO=HD-]1 RETURH
20 RE(1) =" £, 98 (MP{PHIGOTOZ1@. 539
30 AF(12=" k. 1 WS PEINT" A WIS IarY T T FOPND el CRETUREH
42 A¥C13)=" | %) 1@ FRINT'FOIEF YOI SIEREWY TTIEC . FOFMI=D
45 Akl jdr=" ~ A @15 MHO=HD+1 ' IFHD=2] THEHZBDE
58 AF(1Si=" v, #17 RETURH
95 REFCIEN=" M oA G20 FRINT Y Ol Ul IR T TR FOFH =] HD=HD- 1 FETURN
68 AECLT =" IRV RV IS@ WP CPHIGOTOSEE , 578
65 AFC1EI=" SN LN N 955 PRINT* Il Ol Y TTRRN - FOPHD s RETURN
TR RS9 =" et gt N 568 PRINT'F9EERFr YIIN SIENYY TTIR . F(FHI=2
72 AF(20)=" o s A 35 HD=HD+] - [FHD=2 1 THEH2086
T4 (RS RN RV 7 RETURH
TE C RPN L RN 578 PRINT . ~JBEEL- -dEEE RS- TTERI . FOPH>=0-HD=HD-1 RETLF
78 R¥(23)m" ¥ N 1888 FOKEZD47. | i POKES3Z94. 2 'FORX=1T 0208 HEXT
80 A4 =" B M A A A 1885 HL=ML-1 'FORX=0TOIS POKE4S487+X. B HENT FOKESIZE> 128
32 RF{25)=" (Bl RV RS R | 1818 IFHLCITHEMIB48
¢ 34 RF2EH=" Al Al AL A 1815 PRINT S ]VES® ="HL
BE RF(27 =" : - R ¥ - 1828 BC=@: SF="300@" : SLE="123456" CT 798  GETAS GETRE
=<1 F -' o, A 182° POKE2B4T. 12 POKES3294 <
ag I s il | Ry Rl R 1838 FPOKES3262. |56 P ET3D63, 53 I=0 F=0'PRINT"
az o ot BN PN R 1835 SH=12+IHT{BHT 2 #8) EM=BH-INT (BM»+5 Hel Fi=d: RETURM
93 . o 1848 PRINT*ZNWOU AFE DERD!"
a4 : : v S A 1945 POKES3265.8
95 AR | I I I s e | 1858 LeL+Sald: FRINT o) FEACHED LEVEL"L
95 RECy=" S 0~ 00l s LRSS SC=S0W(HDWL+18, S#cL iwil =] s+E0]D
188 FORNS=1TO4 EﬂSUBEEEBE HEXT g0 PRIMNT"YOUR SCORE WA 5L
182 FOR¥X=1T06 i POKE2@484+: 15 POEEFIZET#X. 4 HEXT 18T HE=@:FORN=] T - HS=HS+PCCH (4 20 a3 bR 1@ T4 8= - HET
183 GOSUBRSS089 1878 FIC{mMSTHEMFRINT"THE HWIGH SCORE 15"HS ' GOTOL B
185 JE(@y="C": JE{8y="C" JH(])="E": JE{2 ) ="E" 1888 FFIHTUECONGRATULATIONS YOU HWS SURFED ALL THEOTHERS SND BECOME THE “:
1B JECS)m=g": TE(Sm™Q" - JEC4Im* 2" TE(E)m" I 1898 PRINT ":UPREME HOSER 1"
115 =156 0'=53 ' SH=T SM=]12+INT(RHDC @20 1092 FORM=1T0x
117 PRINTTMWPRESS ANY KEY TO BEGIH® 1095 Y= [NT(RES 50/ 10T E-N#2 1+ 1E=£€0) POKE4S454+, ¥ SL=SC-Y# |0 T B-2e " HEXT
1B DETr#: [FRF=""THEN] 18 1180 PRINT"ERIPRESS “SFGCE- FOR AMOTHER GRAME
120 DR=3 DL=4:EH=5, 5 HL=3 GOSLEZ000 1116 CETA$ IFR$D" "ThREHILLD
158 WC=S4272  POKEVC+24. 15 1111 RUNZ
200 POKESIZ48+5HRZ, 00 POKESI249+5H02, OF  REM POSITION SFRITE M (000 L=L+1 IFLXSTHEML® :W=ii-: EM=3,8-CH-11%. 4
205 IFNTHENFS=] ' M=M-|  GOTOZSS 20817 SORN=8TO28: P(¥ =8 HEXT
287 IFFS=1THEMGOSUETBE 2E20 FRINT®I"  FORK=18TOI3: PREINT el AF 0 HENT PRINT"ARPERC A 34 0
218 GETR# - [FRE{>" "THEN229 2030 DR=3 DL=4 HD=R
212 A$=J¥{{PEEK( 363202 AND1S>=5) 2048 HL=ML+[ = L 2=INTIL 202 GOTO18as
214 IFAF=""THEHZSS 3088 PRINT"JIHEZTRUCTIOMNS"
220 [FAS="0"THENPOKE4S422 ., 24 ‘PRINT"TTTIN" ; ' D=D—1: R=F-1 H=7 POKE2GMT. 14 GOTO2SS 3918 PRINT"EMHOF FICUT THE PYRAMID TURNING ~-C
238 IFA$="Z"TREMFOKE4S422 ;5 FRINT " folidiilil™ ; D=0+ ] M=7 POKEZS<7 . 14 G0TOZ3S 328 PRIMT®TOF FACE ¢+ EVERY CUERE CYAM,"
242 [FAF="E*THEMPOKEAR422, |7 FRINT"TTTTEN" . - [=D=| H=7 FOKE2O47 .13 GOTO2SS 3830 PRINT*WTHE PLATFOF™=: AT THE SIDE OF THE FYF=r[D*®
2950 IFAS="C*"THEMPOKE4S422, | 'FRINT" ielpl" ; - D=D+]1  E=f+] ‘=7 POKEXB47,. 13 GOTOZSS 048 PRINT*ARE TELEFORT ETAEDE WHICH SEMD WO TO"
255 BC=BC+1 "0 FRIMT*THE TOF OF THE Fve=plD. THEY CAM OHLY"
260 ONBCGOSUBI3A, 338, 350, 370, 400, 418, 430, 390, 458 BBEM SEINT"BE USED OHCE ERCH - USE THEM TO LURE THE®
278 A=PEEE{S3272) 070 PRINT SHAKE TO HIS [EATH.®
B8 SY'S12e4896+1&° REM MOVE SPRITES 0 PRINT"MYOU MUST AYOID THE SHRKE AT THE =
218 IFPEEE(S327E)ANDI ZETHEMGOSUE] 000 - REM CHECK FOR COLLISIONS 3898 PRINT"BEDUMCIMG BALLS TO SURVIVE.®
328 GOTOZES 3998 PRINT"EMUSE THE KEY:: 0.Z.E.C TO HOWVE"
| 330 IFBM>= | THEMZ - “BM=1 3097 PRINT"OR A JOYSTICK I[H COMTROL FORT 2.°
3@ [FRMDCL ) SPMTHENSS=58+"0"  M¥=8' RETURN J88 FETURH
34 [FSL =" "THEMBH=BM+] - GOTO232 10008 DATALZ. 713
| 336 S19=LEFTHCSLE. 1) SLESNIDFCSLE. 20 SE=SE+518 YToVRL(51$0 | RF=INTC(RHDC 1 3+, 3) JE0el DATAS.0.8.9.8.8.8 *-_?"
| 337 M=1:RETURN 39968 DATAB. @:2:8:8.8.8 -
38 IFME=BTHEMRE TURN PPR3 [ATAD.8,0,0.0.60,8
335 PIMESIZ4B+NVTZ, 140+ 32WRT ‘POKESIZAS+VTR2 . BT Jg0ad DATAB. 126,8,0.251. 128, 1
340 POKESI26S  PEEK ¢ SI269) 0R2 17 WRRS DATAZ41.2%2.1.25].254.1.255
342 RETURM A0 DATAISE. 1. 295.0.8.255.8
350 FORM=]1TOLENCSS) : SP=VAL (MID$CS5H. M. 1) JBpRT DATAR.127,0.8.2,0,0
F53 IFSPTHEHPOKE4ASAQE+5SPHZ, | +78 [NT (RHD( @ %20 - 2BBEE DATAZE.B.0.36.8.0.7
I3 MEXT 2ps DATAR. S, 55.0.8.41.128.8
IR RETURM 30819 DATAL4.7.%
370 IFVAL (S8 >RORSMCSTHENPOKEYC +4., 16 POKEVC - 48 POKEVC+1 . 1 1 FOKEVC+S . B 20011 DATAG.8.0.0.0.0.0
371 POKES3IZT1.8: IFSMC=2THENPDKES 3249, PEEK( S32430+2] A2 DATAD. 8.8.0.8.8.8
372 SH=SM=1 IFSH=-3THENFOKEZP48, 152 ' POKES 3267, % 23013 DATAD.2.8.0.08.50.0
T3 IFSMC4 THENRE TURH L4 DATAB. 126, 0,39, 223.0.63 i
T4 POKE2O4@. 15 POKESIZAT. & 38015 DATA143: 128, | 27.223, 128,57 235 )
AT6 SR=INT(RMD{1)82) Sh=] B1é DATARIZE. 8. 255, 128, 0. 255. 8 '
TR POKES3248, 148+ 329K - POKESI249, 85 POKESIZ263, PEEK (53269 0F ] : SR=SR¥2+4 -RETURM 30817 DATAB, 254.8.0.124.8.8
398 [FSMC-ZTHEMPOKESIZT] . | FOKES3249. PEEK( 532490 =21 018 DATAI6.B. 0. 36,0.8. 36
488 RETURM 0819 DATAS, B, 236.8.1.148.08.0 ol
418 SI#=LEFT#(SE, 13 SE=pIDE( S, 20  VA=YAL (S §) 9828 DATALS. 1. X
415 IFYATHEMPOKES 3269, PEEK ¢ 53269 AND(255-2 1WA SLE=SL§+S 18 ezl DATARS.0.0.9.0.0.8 L
428 RETURH IG22 DATAE.B.0.8.8.0.62
438 IFSH>4 THENRE TURY F2BZ3 DATAB. 3,295,128, 3. 255, 224 s 3
432 IFSH>@THEHRA= INT (RND{ 13823  SR=SR+ ] -RANZ  SD=50+ 1 - FOKE4S408, [+RAMT  RETURM Fop24 DATAT, 259 ;4-9-154“"5-249 15 \ {
434 IFSHME—3THENRE TUEH 30825 DATAZSS.248. 31, 255, 252, 31. 255 ’ et
436 PY=l : IFSD0 DORSIOH THEMPY=PY+ 16 SD=5D-2 ; 0026 DATAZSZ. 31,235,232, 31, 293, 252
438 SD=5D+]  [FSRO4+ 28R -ITHEHPY=F/+7 SE=SRE=2 20827 DATAZD . 25525215 . 248,19
448 SReSRe ] 30028 DATAZSS. 248. 7. 255, 3. 255
443 POKE45408, PV RETURN 2002F DATRZZY. 9, 255, 138, 8.62.0.0
1 438 BC=@8° FOREYC#*4. 17 RETURH R0 ATAISZ.8.5
588 PRINT"NM *~ sl DRTAR 15, 8,8, 25, 126.0
S0 FORM=1TOE : SWE1ZR4B96+ 16 NEXKT MAGE DATAGS. 122,09, 108 .64.8. 224
312 FOROD=1TO3 P33 DATAGE . 8. 224.9.0,.230.:8
515 BC=BEC+] 3034 DATAR. 255, 125 .0, 112.192.9
53& OHECCOEURSIE ., 338, 350, 370, 488 . 4 18, 430 . =590 . 570, 520, 5590, S00. 506, 430 B35 DATAZ1E. L"'" 1:143.128.1. 128
S4B SYS) 2H4BIE+15 FASE DATAB. 1, 158.8.0.243.0
545 IFECH@THENS1S JBB2T DATAB.ZZ25: 128, 1:177.148.1
STLAEUT BCal  FORN=ATO] S POKESF4AT+ M. 8 HEXT : SH="0005" R3E DATAISS. 0. 1.128.0.0.129
355 PORESI26S, PEEK(SI2630AND 129 ZDR37 DATAG.8,57.128.0.63.08.8
566 FOKESZ262. 196 FOKES3263, 53 De@ F=@ PRINT “ B bBRIRdeRRRRsan 45595 REM SPRITE SET UP
5 EM=EM-[HT( BMI+% . GOTOTE8 =@E00 RERD DN REANSH: FEATCO
STO MeSEN]OeST SO010 FORK=0TOES READM POKEDMRES+3, N HEXT
572 IFMV=1820FRNY=—cTHENFIKES 3265, | 28 SE=99 ' SM= IHTCRMDL | sl #0120 J=J4] SE020 PORE2S8MG+SH. DM POEESIZET+5H. CO
T80 FOEM=1TO20: HEXT: GETAS: RETURM SOp3A RETURH
S99 PH=Bk+|] :GOTO332 5000 C5=0 FORX=]1TO4&: FERDA
B39 REM CHAWGE SOUARRES S9020 C5=C5+A-POKE4F167+K: A ‘HEXT
788 FS=8: [FR>=0RNDE=DTHENTBE SSbdl [FCSCHETIATHEHPRINT"ERROR [H DATA LIMHES co@GH-S8@30" TTOF
TBZ IFD=DLANDRC=DTHEWDL =949 GOTOSAR SEheE FORN=ATOLS  PE4S4§Sk, 0 HEXT
T4 [FDI=DRANDR>=@THENDR =55 : DOTOSEA SEld CE= FORX= | TS RERDE
786 DOTD106a SE0I0 CE=C5+A: FOEE43423+X. A MEXT
TEE Ph=DwdDel ) 24R Scp4l [FCSCOES92THEMPRIMTYERROR IH DATA LIMES Sodd@="
7D [FICSORDCOTHEN] OBa So000 RETLREN
' 7108 OHLGOTOrSE ., 580, 550, 500, 550 EBBed DATAI&EZ, 255, 232. 224 6. 248.40. 128, 9.133. 195, 16,193, 291
! 790 IFP{FH) = | THEMRE TURH S0010 DATALSI. 248, 241.24,.129. 0. 208, %, 233 128. 157. 0. 208 . 232. 185
TES PRINT*F il "B SRR TTEEFE EFHi=] s8828 DATA 48.1%3.24.125.0.2868.56. 253, 128, 157. 0, 206 . 254 . 255
TE8 ND=MD+1: IFND=2 1 THEHZ 80 Sop30 DATAISZ. PE.18.192. %
- 790 RETURH S0B48 DATAISI, 131, 138, 131,131,138, 131, 153,125
208 OWPCPH)GOTOE18, 828 EOR58 DATAIZE, 125, 125, 126, 125, 193, 193, 153,121 138, 1 31. 1 31. 130
SES PRINT - RN IR T AR TTIE . FoFo=1 RETLEN SaB58 DATAI31, 153, 125, 126, 125,125, 126, 125. 153, 153, 153. 117. 123, 138
918 PRINT " EEEF “IEE "R TTEEl. P/ =] 60078 DATAL3E- 144, 1508153 117.123.138: 136, 144158, 153, 153, 153
F15 HD=HD+1 ' IFHD=2 1 THEHZ 060 E0BER DATAIGG, 112, 129, 126,133, 139, 133, 106, 112. 129, 126, 133, 135, 153. 153
BIT RETURM RERDY.
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David Crisp helps you
get unstuck in the

joystick war

OVER THE LAST FEW DAYS |
have been using some of the
old favourites along with some
of the newer joysticks. As usual
with reviews how a stick feels is
a personal thing and what one
person thinks is great another
may think awful. Some of the
comments regarding reliability
are based on my experience
working at one time in a retail
outlet and so | have a good idea
about whether a joystick failure
was a one oft, or tends to be
common in that particular
type.

| have dealt with theminthe
order they came to hand and
not in order of preferance.

Each joystick | have
reviewed | have taken to pieces
in order to see why they failed
or survived. This dismemberin
was only tried after | had use
them in order not to ruin them
if everything shot out at 90MPH
and lodged itself into the walls.
| tried each joystick with an
arcade game of the JETSET
WILLY clan, a Drawing
program and the fantastic
INTERNATIONAL SOCCER
cartridge which is sometimes
available from Commodore.
The toughest test for each
can;e wheln they were used
with an Olympics type game
where they needenf to be
whipped from side to side in
order to make the runner run. |
feel that this was the ultimate
test and that thistype of game is
unfair to joysticks anyway. If a
joystick failed in this part of the
test | will make it clear. Price
seems to have no bearing on
strength it would appear, and
the only guide | could find was
the prettier they are the easier
they are to break.

Quickshot 1 & 2

We sold a lot of Quickshot 1s
in the shop and it seems |
counted them all out and |
counted them all back in again.
Unlike harriers these were
nearly all faulty. It seems you
either love them or hate them.
Personally | hate them. Some
retailers say they are reliable
others say they are not. | say
they are not but would like to
be proved wrong. When they
started coming back in their
droves | pulleEl one to pieces
and the weak spot was at the

GRIPPING STUFF

bottom of the shaft. There is a
small ring of plastic which
actually pushes onto the
cheapest switches | have seen.
This ring of plastic, in all the
returned joysticks, had broken
and, strangely, all had broken
on the left hand side.

The rest of the joystick was
fine; the rubber suckers at the
bottom made one handed
operation easy and the
contoured handle felt
smashing. They were easy to
hold for two handed use and
were nicely packaged. It was
just a shame they did not last. |
did get hold of a new one for
review and it broke (during a
winning 100 yard dash). Same
fault, same place. Life of that
Quickshot...about 20 minutes.

Then came the Quickshot
2, This one lasted a little
longer; about another ten
minutes. Could it really be the
same fault? Never. One

screwdriver and a cut finger
later | was pleased to see it was
not. The dreaded piece of thin
plastic had been replaced by a
Ihumpin]a great ring of thick
lastic. The cheapest switches |
ave ever seen had been
replaced by the second
cheapest switches | have ever
seen. They had | am afraid
suffered terminal metal
fatigue. The switch was a piece
of very thin gauge rnetalpwith
four prongs. The prong which
switcﬁed to the left had broken
off and the ‘UP' prong was
nearly off. The other prongs
had signs of hairline fractures.
The rest of the joystick, like the
Quickshot 1, was smashing.
The rapid (cheat) fire button
was great, the contoured
handle was brilliant, but 1 still
could not turn left.
| look forward to being sent
the Quickshot 3. | also p?edge
to review it with an open mind.

Kempston

The Kempston has been
around a long time now and
still seems to be a favourite,
They are strong and very well
made and have a quality of
finish rare on most joysticks. |
find them uncomfortable to
use and would not like one
myself but many would agree
to differ and so | would not
criticise it. A lot weresold in the
shop and, to my knowledge,
not one has been returned. |
can’t seem to get comfortable
with the fire buttons, The price
is good and, as | have said, the
quality of the finish is the best
of all those | have reviewed. |
can see the Kempston
continuing to sell well; no frills
with it but a stayer, it is totally
black except for the enormous
red fire buttons.

The Cambridge
joystick

Quite different to the standard
breed this one: at first it was
only available with an interface
but now just the joystick can be
purchased to use with any
console that uses the nine pin
plug. As can be seen, it is a
different style and ar first
glance would not seem to be
suitable for the fast shoot’em
up type games. | used one with
a Spectrum at first and al-
though they are not perfect
they do perform well. They are
self-centering and once you
have got the hang of the small
degree of movement they are a
treat to use. The metal shaft is
strong and they lasted through
all the above games. When |
worked in the shop we sold
quite a few of these and only
had one returned. This was due
to poor soldering on the inside
of the stick, which was easily
repaired. When | had
finished | looked at all the
others but it seemed to be a
one off fault. They are made
from a hard plastic, are very
strong and withstand almost
anything. They come in an
enormous box which swamps
the stick but this is due to the
fact that the same package is
used for joysticks which are
sold with the interface

software.
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This joystick comes into its
own when used with drawing
type software. Because you
hold the stick as you wnuzd a
pen or pencil it is possible to be
very precise when drawing in
high res mode. Not so easy with
a Igig stick of the standard type.
There is another joystick
available which looks exactly
the same as this one but it is
not self-centreing. That does
not sound too bad until you
come to use it, and believe me
it's a pig. If this is the stick you
would like then ensure you get
the self-centreing model. As
with the Atari the part that you
hold does not look comfort-
able but once you are used to
the feel it is fine. It is without
doubt a two handed job and
attempts to stick it down for
one handed operation have
not been successful. It will stick
down OK but, using it with one
hand, it is uncomfortable as
well as difficult because your
wrist keeps touching the fire
button. The price is good and it
is a well made stick which looks
Fra(ﬁtical and performs well and
rom my experience is very
reliable. As we are on the
subject of reliability | will now
deal with the two baddies of
the bunch.

The BOSS

‘The Boss is here’ so the box
says. This one feels very heavy
and sticks quite well to the sur-
face mainly due to its own
weight. Its external design, ex-
cept for the single fire
button, is similar to the trusty
old Quickshot 1 but the similar-
ity ends there. It lasted the
course and | was blisterless. The
contoured grip turns on its
stem and | found that most
disconcerting. It is strong and
its internals seem to confirm
that. | still cannot decide where
it gets its weith from. When |
opened it up | expected to find
a lump of metal but it was not
there. What | did find however
were the strongest hunkiest
leaf switches | have ever seen. |
feel confident that this one will
continue to work for a long
time. The casing is as strong as
any of the others and it looks
good in its grey and black coat.
The fire button was not the
most pleasing | have used and
did not seem very positive at
all. There was no click to it. |
think it would be a good
alternative to the Quickshot if
you really want that type of
stick, am} it appears that it
would give you a lot more
service. Due to the rotating
shaft | did find that it was
possible to find yourself going
the wrong way but after getting
used to it | found it less
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troublesome. For some reason
| was left feeling unexcited by
this one.

Super Stick

The Super Stick looks like a
joke. Its stylish box says it is

uilt to endure longer than
most joysticks and boasts a one
\}:Eﬂr LIMITED warranty, When |

ad taken it from its box | had
to stop laughing long enough
to try it. It |GHE5 foul, phal%ic
and inferior. (I was proved
wrong). The SUPERSTICK is
pretty — just like the elephant
man! It would look better if the
colours were reversed. |
couldn’t take their claims for it
being strong seriously at all but
it survived. | pulled it apart and
was amazed. There was almost
nothing in it that could break.
Its internals should be a lesson
to all joystick manufacturers.
The switches are balls of metal
sunk into plastic stems. The
contact is a massive metal plate
with arms cut out. | put it back

T

together and plugged it back in
and tried to break it. | couldn’t.
| pulled it to pieces again to see
if it had suffered. Not a mark. It
still looks foul and it still looks
phallic but it is definitely not
inferior. If strength is more
important to you than looks
then have a look at the
SUPERSTICK. It has only got
one fire button. It slides around
the table like it has got a mind
of its own; the non-contoured
handle slips and it looks funny
but | challenge you to break it.
Nice one. Great for kids and
gorillas.

The ZipStick

The ZIPSTICK is another that
stood the test of the Olympics.
It is advertised as strong and it
is. The central shaft of the stick
is a solid metal bar. A large
coloured diagram comes with
this stick showing it's internals
but | still felt the need to get
inside myself, Everything was
tight inside and well fitting. |

could see the solid shaft and |
was surprised to see fairly
standard leaf switches. The way
thev were placed though and
the mechanism of the stick
itself made them potentially a
lot more hard wearing.

Again this one is a no frills
stick but it was very responsive
and quite unforgiving. It is
more comfortable in use than it
would appear and it was very
clunky. The clunks are noisy
but they do sound METAL. A
couple of people who have
seen it have also liked it and
commented on how strong it
was. This is another one that |
tried to break. | succeeded in
smashing my knuckles against
the computer console and that
was the only damage. It seemsa
little expensive but it is so well
made that the cost seems
justified. The fire button is on
the base of the stick and is a
little difficult to use if you are
u5in? it hand-held. My fingers
would not quite reach up tothe
button but if you fix the stick
down there is no problem. The
coffee and cream colourin
look nice and blend in we
with my bruised knuckles.

Cheetah

Well then, that's the lot.
You may have made up your
mind as to which you would
like. I have. If | was going down
to buy a stick today and could
choose any of these | think |
would go for the ZIPSTICK. It's
a little on the pricey side but
worth the extra. If my funds
were limited then without any
doubt | would choose the
gruesome red and black
monster that goes by the name
of SUPERSTICK. 1 ask myself
why but | don’t know. It's just
S0 strong. _ ¢
Before ending this article |
should mention t%lat anew type
of stick has Lust
announced. At the time of
writing it was not available for
the 64 but it's release should be
only days away. It has been
released for the Spectrum and
from what | understand it has
had rave reviews. You may
have gathered that | am on
about the new infra red joystick
from Cheetah. No leads on this
one just pure infrared light. It is
supposed to have a wide angle
of light spread so that when
ou and the joystick dive to the
eft to avoid that last Galaxion it
should still respond. | am sure
that this one will soon be

been

reviewed in this magazine so iffj 43

you are thinking of spending
about £30.00 on a stick (I
believe this will be about the
ﬁr'rcell then this may be worth
anging on for. | wonder if it
will interfere with the video
recorder remote contral?
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Submissions

IMMODORE

YOUR BEST INDEPENDENT COMMODORE MAGAZINE |

SO YOU OWN A COMMODORE?

SO YOU’VE WRITTEN SOME PROGRAMS?

SO WHY HAVEN’T YOU SUBMITTED THEM TO US?

Your Commodore is always on the lookout for new

“material for publication and we know that there are
thousands of intelligent, literate, innovative and
creative Commodore owners out there, so why don’t
we ?et together?

It you have written an exhilirating game or an
invaluable utility on your Commodore micro, share
your talents with us and our readers by submittinﬁ
your efforts and the form to the address below. A
articles should be documented and type-written and
should be accompanied by a printout of the program
as well as a copy of the program on cassette or disc. All
material should be original; if it is not chosen for

publication, it wiil be returned to you. 1
You may not have written any software yourself,

but you have very firm opinions about the world of

Commodore and all their attendant industries

and products. Then put your opinions on paper and

post them to us, again at the address below — you

never know, you might even get paid for airing your

views! All submissions should be sent to:

The Editor

Your Commodore

Argus Specialist Publications Limited

No 1 Golden Square

London WIR 3AB

Your Mame

Program Name

Computer/memaory size it runs on

Amount of memory program occupies

Other computers/memaory size which yvour program

runs on without conversion or use

Does your game need or use joysticks? Yes Mo
Have you sent your game to another magazine Yes Mo

Is it original/or a variation on a theme?

Your Address

Telephone Number

Times to contact you

- —————
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[f an advertisement

iswrong were here

to put it right.

[f you see an advertisement in the press, in print,
on posters or in the cinema which you find
unacceptable, write to us at the address below. /

The Advertising Standards Authority.
ASA Led, Depe 3 Ij-::-: yok House, Torringron Place, London WC1E THN

I COMPUTAPE’'S DISCOUNT SOFTWARE

Take a LOOK at our very competative prices and great variety in
tapes from the leading software houses. Many more available.

VIC-20/CBM-64 SOFTWARE HIRE
FREE MEMBERSHIP!!!

* A vast range of fine quality software

* Prices from 60p per week

* Comprehensive Membership book/catalogue
* All tapes (guaranteed) originals

* Free monthly newsletter

Send 2 x 17p stamps for your Free Hirekit. Absolutely
no obligations. Try us, you've nothing to lose!

VSH (V), 242 Ransom Road, Mapperley,
Nottingham, NG3 5HJ

MN.B. Please state which machine

COMMODORE 64 RSP Dur

Price
Arabian Nights Interceptor £7.00 £6.80
Astro Chase Srateaoft £8.95 £7.80
Automania Mikro-Gen £7.98 £6.BD
Beach Head US. Gold £9.95 £8.50
Bear Bovver Artic £6.95 £5.90
Black Hawk Creative Sparks £7.96 £6.90
Boulder Dash Statesoft £8.95 £7.8B0
Bristles Siatesoft £8.95 £7.80
Catacombs Anirog £7.96 £6.75
Chuckie Egg & B F Soltware £7.90 £6.60
Cuddly Cubert Interceptor £7.00 £5.90
Cuthbert in Space Microdeal £8.00 £6.80
Cybatron Anirog £7.96 £6.80
Daley Thompsons Decathlon Ocean £7.90 E6.50
Decathlon Activision £9.99 £8.70
Encounters Novagen £9.95 £B8.60
Evil Dead (The) Palace £6.99 £5.90
Flip and Flop Statesoft £8.95 £7.76
Football Manager Addictive Softeare £7.96 £6.50
Gilligans Gold Ocean £6.90 £5.75
Glug Glug C.R.L £7.96 £6.76
“Hareraiser” Prelude Haresoft £8.95 £7.50
House of Usher Anirog £6.96 £6.80
“Hulk"” The A/International £9.95 £8.50
Jack and the Beanstalk Thor £6.956 £5.80
Micro Olympics Database £5.95 E4.80
Maonty Maole Gremlin Graphics £7.85 £6.70
Mystic Mansion WS, Gohd £8.96 £7.90
Panic Interceptar £7.00 £6.80
Petch Anirog £6.95 £5.70
Pittall Activigion £9.99 £8.70
Potty Pigeon Gremlin Graphics £7.95 E6.BD
Payiron Beyond Software £7. 70 £8.95
Quo Vadis Softek £9.96 £B.75
Stunit Bika (The) Ocean £6.90 E5.75
Tragshman Quicksihva £7.96 £6.80
Twin Kingdom YValley Bug Byte £9.50 £7.95
Valhalla Legend £14.96 £11.80
Vortex Raider Intercepior £7.00 £5.90
Taxxon US. Gold £9.95 £8.60

To order any of the above tapes, please write giving details of the
games, enclosing a Cheque/P.0. made payable to:
COMPUTAPE and post to; Dept. Y128, 27 Coombe Road,
Southminster, Essex CMO 7AH. (Tel: Maldon 772589). We also
have lists available for the Spectrum, BBC, Deagon 32, Oric,
Atari and Tandy Computers. Please send SAE for these lists.

For the Disk £9.95
Commodore 64 Cassette £7.95

BRAINGAMES Amplicon Group
Richmond Road Brighton East Sussex BNZ 3RL
Tel: Brighton (0273) 608331 Telex: 877470 AMPCON G
Braingames is a division of Amplicon Micro Systems Limited

tough nuts
\ to ?:I:ack!

U\
FLAME ISLAND
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For the Disk £9.95
Commodore 64 Cassette £7.95

BRAINGAMES Amplicon Group
Richmond Road Brighton East Sussex BN2 3RL
Tel: Brighton (0273) 608331 Telex: 877470 AMPCON G
Braingames is a division of Amplicon Micro Systems Limited




Once again, our
diligent reviewers
have burnt the
midnight oil to bring
you this month’s 64

. and VIC 20 software
selection.

64 Doctor

* *
Eanfputer software AssoC.
CBM 64/5X64

The DOCTOR 64 package is a
diagnostic program for Your
Commodore. It bears a
resemblance to a unit for
servicing BBCs called a F.I.T.
test board (FINAL INSPECTION
TEST). It will not diagnose faults
on a dead machine as it must be
loaded in order to run but this
aside it really is a useful
program. | think that the
people who would find most
use for it are small retailers who
have no full service depart-
ment; this would enable them
to check machines priortosale.
Also, | found identify faults that
are due to operator error as
opposed to a machine fault.
The program is nicely
| packaged and, as usual with
{ disc, loaded first time. You can
' then select which part of the
machine you want to check or
an autotest routine goes
through selected checks and
| ends with a list of checks
: completed with a pass or fail
| mark. Pictures are used to
i illustrate the items you can
| have checked and when a
particular item is checked it
slowly sidles off to the side of
the screen and then the screen
clears to give you instructions
to continue that particular
part of the test. The
scrolling pictures are not really
necessary on a program of this
type and seem to only have the
purpose of prettying up the
menu. In fact when you are
going through a series of tests,
the wait while the picture
moves is an irritatiom. | will list
the items that can be checked
with a brief description of what
each test does. ”

KEYBOARD TEST

As with the BBC FIT test this
] shows all the keys on the
screen, and as you press each
key the relevant key on the
screen disappears. As

SO FTWARE

Commodore keys are notor-
ious for gunking up this small
quick test will allow you to
check most of the keys at once.

JOYSTICK TEST

When this is selected you are
asked tg select port 1 or 2. A
graphic representation of
possible joysticks movements
appears as well as a circle to
represent the fire button. As
you move the stick or press the
fire button a dot appears to
show that a good signal has
been received. | found this
useful when doing joystick
reviews as | could confirm that
joysticks had failed as-opposed
to the joystick port.

RAM TEST

This test checks all available
RAM in order to identify faulty
IC’s. Onscreen all that is shown
is a row of dots. As the test
rogresses the line of dots gets
onger. This is another useful
test as one faulty RAM IC may
allow the computer to work
OK unless that particular chip
is called. Of course if the IC
at the start of BASIC is duff
then the program would not
load in the first place.

PRIMTER TEST

Understandably this routine
will only check printers
connected through the serial

”~
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port. With such a wide variety
of printers available it would be
very hard if not impossible to
write a routine to check printer
function when it is connected
through the user port. This is
another test which | have used
many times when asked to look
at non—functioning systems.

DISC TEST

This is a similar routine to the
one found on the Commodore
test/demo disc when you buya
1541 disc drive.

It does a read/write test to
each part of the disc and checks
for read/write errors. Another
useful test: | did not find a way
of checking my second drive
which has a hardwire
modification designating it as
device ten as opposed to eight.

VIDEO TEST

More of a test card really. It
simply shows a line of coloured
bars and points out that this is a
ood time to adjust colour
rightness etc. | think that a
video fault would be apparent
without this.

SOUND TEST

This displays a musical stave
and plays a scale on each voice.
The sounds are pretty
gruesome notes and not very
clean anyway. At first | thought

had a duff SID or

maybe |
speaker coil but when |
checked other 64s they
sounded just as bad and so it
must be the program.

CASSETTE TEST

On the 5X64 this is not relevant
and when it is run the program
drops out with an error. This is
not really a faultin the program
just a disadvantage with the
5X64. If you run it with an
ordinary 64 it performs a
read/write test but if you did
have a read fault then how did
vou load this program?

Other reviews for 64
Doctor have questioned the
value of a program that must be
loaded and run in order to see
if a machine is sick or not. As |
have said before this IS a valid
workshop tool and useful at
home. It is not something that
you would use very often but is
reassuring if, for instance, your
joystick does not work and you
wonder if the last time you
unplugged it with the power
on maybe you did mess up the
port (I plead guilty to doing
that more than once)

One of these would be
useful in a retail outlet as well as
a club or school. It is the only
one of its type | have seen for
the 64 and what it does
it does well.

D.C.

o




Zim Sala Bim

* * * *
Melbourne House
£9.95

CBM 64

I'M NO REAL ADVENTURER

but | know enough to
recognise that Zim Sala Bim is
full of promise, eastern
promise to be exact. And an
adventure with arcade style
graphics and scrolling screens
into the bargain all accom-
panied by highly atmospheric
Arabian music. So to the
storyline. Your village has been
savagely raided by the Sultan,
all the money has been stolen
and it is on the wverge of
starvation. You are the only

Football Manager
* * * * K
Addictive Games
£7.95
CBM 64

able bodied man left and you
have been chosen to break into
the Sultan’s palace and
recapture the hoard of cash.
The trouble is that if you break
into the palace unprepared,
the Sultan’s guards might catch
you and sling you in the
dungeon. But then, wandering
in the desert has its dangers
too. However, the fact that you
can actually move around each
location means that some of
the objects to assist you in your
task can be easily found.
Others are hidden and have
to be discovered. You will
need all the help you can get
particularly if you are to avoid
the stench of rotting food in
the dungeon. But please, don't
let that put you nﬁ. K.M.

SO YOU FANCY YOURSELF AS
a Lawrie McMenemy do you?
Totally devoid of a footballing
background and yet the
manager of a successful first
division football club? Well
here's your chance. But watch
out because it's a game
addictive by name and

Fame Quest

*

Brain Games :
£7.95 (cassette)/£9.95 (disc)
CBM 64

SAYS THE

COPIOUS
instructions, is an olde worlde
game and by golly it shows.

THIS,

And just in case you were
wondering, it has absolutely
zip to do with the dancing
sopranos in the TV programme
of a similar name. It is setin the

cemod

addictive by nature. Now it may
be a game you are already
familiar with because it’s been
around for some time on (dare
| say it) the Spectrum but that
doesn’t mean to say that itisa
bit of second-hand tut. Far
from it. In fact it is one of those
games that is worth its weight in
gold. The object of the game is
simple: to take over a club at
the bottom of the fourth
division and with skill and
dexterity to take it to the top of
division one through a series of
league and FA Cup matches.
There's a chance to dabble
in the transfer market to
improve your team’s skill and
even borrow cash from the
bank to keep your club afloat!
Each player has a skill factor
and energy reserves which
become depleted the more he

days when demons, dragons
and knaves still roam free and
an aspiring young knight must
win fame and fortune before
being accepted into the royal
court. To meet the necessary
requirements a knight must
journey from one roval castle
to another gaining fame in
battle and enough gold on the
way. Fortunately he has a
certain amount of gold to start
with, enough to buy some
weapons to see him through
the initial encounters on the
journey. To add to the
excitement (yawn), the screen
is split into five extremely static
boxes, the most exciting of
which is a map of the player’s
position. Oh dear, what a bore.

K.M.

plays. Players also become
unavailable for selection
because they are injured. Once
you have picked your team, the
computer plays out the
matches before your very eyes.
Shock results can upset the
odds and the team’ morale
factor varies according to the
success of the team, But don't
get too flush with a run of
success. The managerial seat is
not all that secure and a few
bad games could get you the
sack. Move over Subutteo
because here comes a game
that is going to glue you to that
screen. K.M.

to get out. The only

roblem is that he's

B & Fred

Quicksilva

£7.95
CBM b4

JUST AMAZING ISN'T IT, THE NUMBER
of maze games there are around these
days? So what's one more amongst friends
you might well ask? But before you get
too despondent, it's worth noting that
Fred still has something to offer the genre.
Fred is stuck underground and desperate

e L
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got to find the bomb and various other
artefacts and detonate them on the
outside without blowing himself u

CBun

before he can pass on to the next level. |

MNaturally there are traditional nasties
wandering around the maze determined
to put a spanner in the works. Sounds
even more like you've heard it all before,
doesn't it? Well, not quite, because the
graphics are exceptionally good and tred
is a master of a rope climbing act. Whilst in
the maze Fred’s strength is sapped as the
IR LU AR
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nasties catch him and drops of acid rain
fall on him from the roof of the caverns.
But it is not a one-sided affair. Fred has a
and six bullets which are
replenishable with which to repel the
nasties and his strength can be restored by
finding the magic elixir. All there is left to
do is find your way out of the maze ... and
with a horizontally and vertically scrolling
screen, it is not as easy as it sounds. What's
more, the higher the skill level you
choase, the more difficult it is.

K.M.

[
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Waxworks

* *
Channel 8 Software

£9.95
CBM b4

YOU WAKE UP IN THE
lounge of a waxworks and, as
the words say on the package ...
in such macabre surroundings
dreams end and nightmares
begin ... Well the only
nightmares I'll have will be
trying to figure this infernal
game out. It's not that it's
difficult but the problem is

what words to use. Lack of
communication is very evident,
it may just be me or this game
reflects the feelings of the
waxworks — dark and
forboding!

The program itself isn't in
the same category as the
infamous Zork series but it is a
nice try. The graphics aren’t as
good as the Dallas Quest
(which is on disc only) but the
software company does have
an intriguing fill command. If
you are wondering why |
haven't said anything about the

plot, that is because they do not
mention one! It's up to you to
explore the waxworks and
learn by your mistakes. So in
my opinion (I've been spoilt) it

is a standard adventure with
standard graphics, but I'll still
try and solve it just to put my
mind at ease,

5.L.F.P.

Savage Pond

A * * *
Starcade
£7.95

CBM 64 + ]ﬂ}'itl[‘l{

SOMEHOW | GET THE IMPRESSION
that this might be a little conservation
orientated. Not only do you learn about
the evolution of a life commonly known
as the frog, but it also gives hints about
nuclear waste and on the higher levels
you will find mutant creatures ready to kill
you if you don't kill them.

The idea of the game is evolution:
breed as many frogs as possible
before ending up as some creature's
dinner. As it says in the booklet that
comes with it “"How else can we continue
to play frog games, after all they have to
breed somewhere”. This is true!

The game opens with you hatching as a
frog spawn fEEIDng very hungry, so you eat
the pink amoeba and the eggs which the
dragonfly drops into the water. If the
eggs aren’t eaten they hatch and eat you.

To evolve takes a little while, because
you have to consume five worms to go
onto the next stage of development.
Other hazards include jelly fish, hydra,
spiders and nuclear waste WF:IiCh has been

umped in the pond. Even if you do die |
think you will still want to start again and
discover the birds and the bees about
frogs! 5.L.F.P.

New York Blitz

* *

Mastertronic

£1.99

VIC 20 Optional Joystick

| LOOKED AT THIS GAME THINKING
have Mastertronic brought out a new
original game at the cheap price of £1.997
Alas not, this is yet another copy of Blitz or
the similarly named City Bomber. If you
have never played this sort of game the
basic aim is to ;”Iatten the city in order to
land your aircraft which is running out of
fuel. Once loaded, which it does with
ease, you can begin, The aircraft moves
across the screen, gradually decreasing in
height. To bomb, press any key (you can't
make a mistake as any key will do) or press
the fire button on the joystick control.
Surprisingly one bomb will destroy a
whole sky-scraper; this makes it a very
simple game and | went through the cities
with apparent ease. Cities to destroy
include Baltimore, Seattle and, of course,
New York. Once destroyed your aircraft
lands automatically. The graphics are one
character and the skyscrapers look like
ice-cube containers. The sound leaves a
lot to be de5ired. The only good point in
this game's favour is the price. At £1.99 it
must be the cheapest bomber/blitz game
around but as the old saying goes, ‘Cheap
and Nasty’,

P.WW




Kalah

h * * X

Talent Software _
£7.95 (cassette)/ £9.95 (disc)
CBM 64

ITS DONE IT AGAIN! THE
machine has got it in for me.
Every time | come up with a
ood move it comes up with a
etter one. Mind you, | have
only been playing this game
for an hour.

Kalah is a board game, a

Revelation

* * K

Softek

£7.95

CBM 64 + Joystick

IT IS AN ‘ORIGINALISH’
game, but it doesn’t c;uite get
to be called totally and
absolutely original. In basic
terms it is a shoot "em up game
with quite a large difference.
Not only do you kill all the evil

frustrating one at that! It is,
apparently, a very old game
which was played in deserts by
people wi1E nothing better to
do. Let me explain this gem of a
game from Talent Software.
The game consists of a board
with 14 holes in it. You own 7
holes and so0 does the
computer. 6 of the 7 holes are
in front of you and the same for
the CPU, lg;P seventh is to your
right (called the Kalah).

The basic idea is to win

destroy castles which, in turn,
reveal a pentacle sign. Once
you have revealed all the
pentacles there is a brief blue
flash telling you that you can
now kill the last of the monsters
EII'Id esCape cavern I'ILln"'Ihﬂ‘r
one,

Apparently in this game
there are 31 monsters all on the
40 different levels. They serve
the same purpose in life: to kill
you before you get to the last

more than half the pebbles
which are placed in the holes
by moving them round the
board anitclockwise. If you are
confused at this point, wait
until you play the game, The
rules take alittle getting used to
but after a few games it
becomes clear that this is a
definite strategy game,

| think 1 should mention the
two people involved in making
this. They are Andrew Collins
who wrote the program and

Apocalypse from being
L‘rownr-d}_) That basically is what
the game is about and | must
say that it would be OK if it
didn’t take so long to play one
cavern.

The graphics are fine,
except for the flashing of my
character (and all the others),
when there is more than a
certain amount on the screen.
This could either be the
machine’s limitations of eight

Mike Masters who designed
the graphics. They deserve a
round of applause for the total
package as it is very good
indeed. S.L.F.P.
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the pm%!,r.arn’s limitations in
using soft sprites. Overall, it is
[msqihlr but as | said before, a
ittle faster please on the early
levels and is it music in the
background or has a dragon

monsters but you have to screen and stop the monster of sprites onthe screen at once or got indegestion? S.L.F.P.
West Interdictor Pilot

*r * W A

Talent Software Supersoft

£9.95 (cassette)/£12.95 (disc)
CBM 64

THIS IS A PARTIAL GRAPHICS
adventure which operates in
real time. In other words you
could be deciding whether to
shoot someone or not and they
could decide that they would
rather not have you around.
The game West puts you in the
position of being a low
enforcer on the traill%{:-l" a gang
of mean robbers. It's your job
to kill them and get promoted
to Marshall. These nasty
reprobates are hiding out in
and around an old mining town
which is now a ghost town;
hidden somewhere is a large
amount of loot.

The software company
claims that there are between
two and three hundred words
that the computer will
understand. Unfortunately |
couldn’t check that because |
kept on being shot or bitten by
a rattlesnake. It does have
graphics, but only in
certain places. The graphics are
again very good. | say ‘again’
because the two other games
by Talent have outstanding
presentations.

S.L.F.P.

=

£17.95 (cassette),/£19.95 (disc)
CBM 64 + Joystick

HAVE YOU EVER TRIED TO FLY
the latest in space defence craft
from the Federal Inter Starbase
Patrol Force (FISPF)? | have and
it's exceptionally difficult and

dangerous. Supersoft have
generated a different type of
flight simulator. Whereas with
most simulators a small manual
is provided, Supersoft have
gone all the way in producing a
47 page flying handbook with
everything in it except how to
make the coffee!

The game opens with you
enrolling as a Sub-Lieutenant
in the FISPF. You are then
transported to your craft
waiting at one of the hangars.
You have the choice of either
£0iNg out into space or jusl
running the inbuilt simulator to
learn how to handle the
Interdictor Mark I11. It's one of
those games that will take a lot
of playing to get used to and
reap the best from it as a
simulator.

The onlydrawback with this
game is that it is quite slow and
occasionally death came

painfully slow indeed.
S.L.F.P.

Gt

SUPERSOFT
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Election Trail

*
Brain Games

£7.95 (cassette) £9.95 (disc)
CBM 64

IT'S ELECTION

YES FOLKS,
time again in the jolly old US of
A and Wally Mondieu is busily

beating a path to Rodeo
Ronnie’s door. Election Trail is
here to help you indulge in all
the fun of the fair in the
comfort of your own home. It’s
a one or two player game. If the
one player option is chosen,
the computer plays the

Democratic party. The object
of the game is simply to win the
Presidential election and you

* %k % * K
Activision

£9.99 ;
CBM 64 + Joystick

ACTIVISION WERE A GAMES
manufacturer for Atari's game
Console. So what? | hear you
ask. Well, the good thing about
this company making software
for the CBM 64 is that they are
producing very good quality
products. H.E.R.O. is a prime
example of what they can do.

It is original, fast and has
very good quality graphics.
Some miners have been trap-
ped down a mine shaft and it’s
your job to be a‘Hero’ and save
them. Sounds easy anditisfora
couple of levels. Whilst
traversing the mine shaft you
will have to blow up walls and
shoot creatures. To blow up a
wall you'll need dynamite: you
are supplied with six sticks, so
use them wisely and don't
stand too close. To make life
easier you have a jetpack which
enables you to ascend and

do this by winning the most
states in each of the four
regions. At each turn you are
invited to do one of four
things: hold a rally, go on a
campaign tour, hold a press
conterence or hold a public
meeting, each of which
depletes your cash-rich coffers.
You then get the opportunity
to either raise more cash, take a
rest, look at the opinion polls
or seek an endoresement. At
the end of 20 turns, the whole
cotton-picking roadshow
grinds to a halt and the states
are carved up between the reds
and the blues. Although there
is an element of strategy to the
whole thing the degree of
dependence on the computer

Flight Zero-One-Five

* * * *
AVS

£5.95
VvIC 20

AT LAST A FLIGHT SIMU-
lator for the unexpanded Vic
owner. s this a miracle | ask
myself? Yes, but it is less
complicated than other games
available for the expanded VIC
20 but just right for a
beginner. The insert gives very
good instructions on how to
take off, cruise, descend and
land. Once loaded, which it
does without difficulty, press F5
to start the engines, hold F5 to

is still quite high. K.M.

descend with grace and care as
the tunnels go in all directions.
Once you have saved the
miner, level two starts,
exposing a little more of the
mine shaft and a few more
obstacles to get over. Good
examples are IEH:" lava walls and
lava flows: if you walk or land
on these obstacles you lose a

life.
5.L.F.P.

lucky you should land; |
suggest you shut your eyes and
pray. Your flight time is usually
about 7 minutes although the
insert quotes 5 minutes. |

start to taxi down the runway
and with a minimum of 390 revs
you're ready to take off. Press
F3, your brakes are off and your
airspeed builds up. Press and

hold < (nose up): You're now couldn’t find any bugs. The
cruising through the air. You graphics are limited but the
do suffer frem random sound is quite good; when you

rev the sound pitch increases.
Overall it is a ver{y good flight
simulation and the pro-
grammer has my congrat-
ulations for getting it into 35K.
Well done.

turbulence from time to time
and have to correct your
course., Descent and landing
need to be thought about:
check your airspeed and lower
your undercarriage to get your

nose down. Press < : if you're P.W.W.

but do wait until the rotor
blades of the helicopter are at
full speed before take off.
Using the keys Q A O P your
first assignment is to blast
rockets which appear
horizontally across the screen.
Once you have achieved this
the second screen appears. On
this screen you are on a small
base station which moves from
left to right. Your assignment is
to shoot down apprdaching
objects. Your fuel is increased
by 10 points for each success
you have. Once the maximum
target of 300 points has been
reached you can then take off
in your helicopter Your base
station has to be destroyed.
Once airbourne fly directly

F
ULL soump AND COLOUR MC?C'

Whirlwind One Five

over the base and then drop
your load; you then return to
* * % screen one. Sound easy; dont
AVS you believe it, it took me five or
£5.95 six goes to get it right. The
VIC 20 graphics on this game are quite

good as are the choice of
colours. 1 also like the little
touches which help to make it
more interesting; a good title
page and good sound.
P.W.W.

r

HELICOPTER GAMES ARE FEW
and far between and this one
from AVS is the first | have seen
for the VIC. The game loads
very easily. To take off press F1
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Dataview Wordcraft

£14.95 (cassette)/£39.95 (disc)
CBM 64 disc/cassette

AT FIRST GLANCE IT IS NOT
easy to tell what this Elar'kage
does. The picture on the pack
indicates a game, the wording
indicates a language and the
company name suggests it may
be a word processor. There is
almost nothing on the packing
to indicate that it is a BASIC
compiler, A compiler is a
program which converts a
program into another form to
increase speed and efficiency.
In all machines that run in
anything other than machine
code an interpreter has to be
present to convert the program
that has been entered into a
form that the processor can
understand. This conversion
and checking takes time and
can slow a program down so

ELECTION TRAIL

8

CBM b4

much that it crawls. Compilers
turn a program into a form that
is faster, closer to the object
code, and in some cases have
additional features to pass by
bugs or poor routines in the
original machine. In the case of
the Commodore it fixes the
dreaded garbage collect
routine, though more on that
later.

Jetpack does all these things
and is 100% compatible with
BASIC 2.0; this means that you
can compile any of your BASIC
programs without maodifi-
cations, with some machines it
is not possible to compile
without rewriting certain parts.
Another great feature of
letpack is that if you use
machine code routines loaded
from within a program that is
OK. In some cases it s
necessary to POKE a couple of
locations to do this but the
procedure is so well described

i - RS a T i e
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in the documentation that it is
VEry very easy.

The program for disc
based Commodore 64s
comes with a dongle to fit into
the joystick port or cassette
port; in case you haven’tseena
dongle before it is asmall piece
of simple circuitry encased in a
lump of plastic about 2" x 1.25"
with a plug on. This will only
allow the program to operate
when the dongle is present.
Backup copies of the compiler
are easily made but without the
dongle they will not run. | use
an 5X-64 and while 1 was
carrying my $X around | lost my
dongle from the joystick port.
My compiler will not run now,
but as it is such a useful
program another must be
obtained. If you have a tape
based Commodore 64thereisa
tape version. Unlike the disc
version there are limitations to
the size of the program you can
compile (12K) as the compiler
cannot lay onto tape, in a
temporary file, parts of the
compiled program. The price
of the tape version though is so
low that it would still be an
excellent buy.

When you load a compiled

Erugram it is necessary also to
ave a set of routines in
memory which are called the
runtime library. These are
loaded automatically if they are
not in RAM. They do not use
much RAM at all and they are
in a part of RAM not often
used. Machine code routines
that | use such as Centronics
Interface Software do not
conflict with the RTL. Chainin
of compiled and uncompile
programs is possible and easy
and it is possible to retain
variable values and transfer
them from program to
program.

If you wuse non-BASIC
commands called extensions
which are defined within the
program it will still compile.
Warnings are given that a non-
standarg command has been
found but provided it is a
genuine extension then the
compilation process and the
end result will still run. Special
extensions to BASIC in the
compiler allow for faster sprite
movement which does indeed
work well and a routine also
allows PEEK /POKE addresses to

Wh s et FRAREET  S3
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be automatically changed to
ease transportation of
programs from one machine to
another. Because of time
available | have not been able
to investigate this function so |
hesitate to comment. Claims
are made that some programs
will run up to 25 times faster
than in standard BASIC but
most programs will achieve
only 5 to 15 times speed
increase. This however is still a
lot faster and in the majority of
cases | did notice a very definite
increase. | use a lot of
subroutines to format figures
and the delay between input,
format and printing to the
screen was considerably less,
For me the most impressive
feature was the Jetpack
Garbage Collect. | have one
piece of software that uses

almost the whole of BASIC
RAM as one large string array.
When the Commodore
performs its infamous collect
routine | have watched the
machine hang up for 15 to 20
minutes while it sorts out the
rubbish. When compiled it did
still hang up but for less than a
second. It is now a great joy to
watch ithangup amgburst back
into life so quickly. If the

Commodore collect routine
has been a nuisance to you
then Jetpack is an excellent
buy just to stop hangups.

To finish then | found DTL
BASIC to be excellent. Unlike
some compilers it is 100%
compatible with BASIC and it
will also run on the SX-64. The
documentation is more than
adequate and well written and
is | think my most often used
utility program. | now compile
all my BASIC programs if only

to make them unlistable
(another benefit). One
important point is that

although the dongle is needed
to compile a program it is not
required to RUN a compiled
program so you can still give
copies of compiled software
laway. Unlike some compiler
producers, Dataview have

ladopted a very mature attitude

to using the compiler with
software that you want to
market. If you sell copies of
your compiled programs
simply credit Dataview and
thats all OK. A shame othersdo

not think like that. Just out of
interest, below is the memory
map to show areas used by th
compiler (addresses in hex). 51

$0000-%0800
$0800-$9FFF

$A000-$BFFF
£C000-$CFFF
$D000-$FFFF

As per interpreter
Compiled programs and
variable list array

Run time lib.

Unused
D.C.

g e

Garbage collect
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Astro Chase

* * *
State Soft
£8.95

CBM + Joystick(s) (Cassette Based)

WRITTEN BY THE SAME GENTLEMAN
who concocted Flip & Flop, Fernando
Herrera has done it again. This game is
about trying to save Earth, | say this
because it is very trying, and you always
lose in the end. Apart from that it is very
good. The graphics with the cartoon
intermissions and the 1812 overture are
just right.

However, it lacks a little of the ‘umph’
that Flip & Flop had. The game consists of
stopping megamines from hitting earth
and killing as many Megadarian ships as
possible whilst keeping yourself alive?
simple enough! After two ‘chase’
sequences | didn’t have any saucers left,
. end of game for me.

! You do get shields which deplete your
power, along with losers. At the edge of
the galaxy there are power points from
which you can replenish your weakening
strength but be careful because a

_ megamine might scatter the earth over a

| vast distance whilst you are performing
this minor task. Eight different

| Megadarian fighters can be encountered
on the 34 levels, of which you can select

up to level 23.

The cartoons are worth watching
because as you progress your man is
welcomed home in different ways. It's a
good game but | did find it easy to switch
off and play something else.

S.L.F.P.

Fs}fthﬂ Shnpper
* * *
* Mastertronic

£1.99 b
VIC 20 8K RAM Optional

]o}rsli(k

YOU OMNLY HAVE ASMALL AMOUNT OF
time to get to the supermarket! Can you
make it in time? Will you be bashed by an
old Granny? These are the sort of prob-
lems you encounter in this new Master-
tronic game. You are a disorientated
shopper heading for the supermarket,

collecting gold coins on the way.
Grannies play a bi part in
making your life difficult. On the

bumping into a mad granny or any other
obstacle you are confronted with. On the
second screen you arrive at the main road
which you must cross avoiding the vans,
cars and yet more grannies, | can guess
what you are thinking, yet another
version of Frogger. You're right, but this is
more addictive, The third screen presents
railway lines and trains, On arrival at
screen four, grab your shopping trolley
and off you go around a maze avoiding of
course yet more grannies. Once you
achieve this you're back to screen one.
The graphics on this game are reasonable
and the sound gives it added life. It loaded
very easily first time and it has a good title
page. At £1.99 it is very good value for
money and a game not to be missed by
any VIC owner.

Forest of doom
* Ak
Puffin Books
CBM &4

LIKE THE HOBBIT FOR
Forest of Doom by Puffin is supplied with
a book. It is worth remembering that this
game is based on a book written by lan
Livingstone who is at the forefront of

ITHE 64 THE

Dungeons . & Dragons. This is an
adventure game based around the basic
rules of D & D. Once loaded you are
confronted by a high resolution screen
showing a decidedly suspicious forest.

| immediately thought that it was
going to be a high quality graphics
adventure. | was wrong at least up to the
point | reached.

Let me explain the principles behind
the game and what your tasks are. The

theory is that after rolling some dice
(kindly provided by the computer), you
build up your character’s abilities. The
higher the dice roll the better. Anyway,
once your character has its qualities you
then get a long briefing of what has
happened in the world which you are
now a resident,

The plot goes something like this —
you are a warrior of great reputation. One
sunny day you just happen to be near a
spot where this dwarf says his final words.
In desparation and half madness he tells
you of the four runes which have been
stolen and mislaid in the Forest of Deom.
He then expires and you decide to get the
runes back because there might be
something in it for you. From thence your
struggle begins and even if you are short
and clever or built like an ox (thick as one
as well) you’ll have some great fun.

SLFF

Archipelago

*

Talent Software
£7.95 (cassette)/£9.95 (disc)
CBM 64 + Joystick

| I_:)DN’T NORMALLY LIKE WAITING 14
minutes for a program to load, but since |
had already played Kalah by Talent for the
64 and was Freatly impressed, | went and
made myself a coffee and got ready to
play Archipelago. :

After reading the instructions which
described Archipelago as a type of maze
ame, | started to have doubts. There
ave, in the past, been too many maze
games and an addition to the very long
call would make it just one more name on
a never ending list. This would have to be
very good to make it stand out above the
rest.
The idea is to collect the mysterious
jewels from a maze so that you can escape
the maze and inevitably go on to

progressively harder levels. As usual
there are guardians who for some
unknown reason want your blood.

Once loaded, the title screen and then
the high score table are displayed. Then a
rather nice animation of a storm battered
island with @ man running into a cave is
initiated finally leading to the game.

As a conclusion | am tempted to say
‘Nice presentation, shame about the
game’, but | won’t.

5.L.F.P.
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Percy the Potty Pigeon
* * * *
Gremhn Graphics

£7.95 ;
CBM 64 + Joystick

JUDGING FROM THE BLURB
on the cassette insert, | thought
this was going to be a pretty
naff game. But how wrong you
can be! Surely it wasn’t me who
thought a little nest building

needs to

ﬂ'—#___ .

L

) %

* * * k *

Flip & Flop

State Soft

£8.95 :
CBM 64 + Joystick(s) (Cassette

was going to be atinge tedious?
Percy, of course, is no ordinary,
run-of-the-mill potty
He is downright suicidal. The
object of the game is to control
old Percy in flight and to swoop
down on to the road to pick up
all the nest building twigs he

igeon.

pass on to the next

level. There are points for every
twig taken back to the nest.
Maturally, it is not as easy as all
that. Percy is pretty nippy in

Software reviews

flight and almost totally
uncontrollable. But that's not
all. There are obstacles to avoid
such as the passing cars on the
road intent on turning Percy
into strawberry jam and a
variety of other nasties like the
pigeon eating cat, the starving
ferret, kamikaze planes,
balloons and twig snatching
sparrows. But Percy is not
totally helpless. He has more
than a trick or two tucked

Mitch and a Kangaroo called
Flip got in common? Well,
Fernando wrote a game which
includes these two characters
in a very weird setting! Mitch &
Flip have found that they can
escape from the Zoo by
completing a maze. The
problem is it’s in 3-D and after
playing for a long time,
insomnia sets in your eyes
start to water! Anyway, by
traversing the squares of this
maze and flipping special
boxes placed at random on the
board, you gain points and
your freedom.

The first couple of levels are
dead easy once you get used to
the joystick controls, the best

under his wing in the shape of
some revolting, exploding
eggs. Points are gaine for
splattering the passing cars,
killing the cat, destroying the
flying ducks (good enough to
grace any wall) and gobbling
up the butterflies. So, once
again, who said nest building
isn't fun? Certainly not
loveable little Percy, the star of
this nifty little game,

K!M'

but then the fun starts. The
levels are made harder with the
entry of the zookeeper on
level 3and a magic flying neton
level 4. As the game progresses
the maze gets larger as you
complete each level. Cartoon
intermissions have been
included after every 5 levels of
pla?( as a reward for being very
agile.

The game is superb with
very good graphics and sound.
Oh yes, when you play as Mitch
the Monkey the board turns
over and you swing from
square to square! Not that easy
this one and it's well worth the
money. Watch out for the
sticky squares, they can be
dangerous or very useful as
well.

results being achieved by
HAVE FERNANDO holding it like a diamond (fire
a monkey called button pointing at the T.V.),

s‘Ll FI Fi

based) WHAT
Herreray
Traffic
* W
Quicksilva
£7.95

CBM 64 + Joystick

THE STREETS OF LONDON ARE ABOUT
to descend into complete chaos. Only
you have the power to prevent it. You are
in complete control of the traffic lights at
each of the capital’s major road junctions
and it is their skilful management which
will stop the massive queues of vehicles
from building up. With traffic entering
from all sides of the screen and no way of
telling whether it will turn right, left or
simply go straight ahead at a junction,
congestion seems almost inevitable and
actually keeping the traffic flowing is
more than a little difficult. So if you
impress your superiors there is a chance
of stepping up the promotional ladder
and sorting out more congested areas.
This, of course, means different screens
and more difficult junction layouts. If you
fail, well there is always the chance to start
all over again providing you're a sucker
for punishment because there seems to
be very little method to all this madness.
K.M.

Daley Thompson’s Decathlon
* * k &
Ocean
£7.90
CBM + Joystick

MAKE SURE YOU

HAVE A
joystick forthis game or it will cost a lot of
money in new ones. This is a good
reproduction of the arcade athletics ﬁ.‘i me

METAL

except that there isn't any voice synthesis,
In this game you have to complete the ten
events in which Daley Thompson
competed in the Olympics.

TEIE' ;Lraphi'rs on this game are very
good with excellent use of sprites for both
Daley and the Computer (your
challenger). Throughout the ten events
your scores are registered, the world
record is displayed and the crowd cheers
whether you win or lose. My comment
about the joystick referred to the way you
make Daley run. This is accomplished by a
side to side motion of the joystick: T;IE
faster you move it, the faster he runs. The
fire button is also used to make him jump
and throw.

| did enjoy this game immensely but
when | jumped or threw something, my
man always fouled or fell over. It's worth

olaying but | do miss the voice at the

eginning. S.L.F.P.
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INT functions on your
64.

MANY ROUTINES HAVE BEEN
published in the past to
provide a way of ‘formatting’
numerical data so that the data
is rounded to the specified
number of decimals and to
ensure that the decimal points
line up when the data is printed
in a column. Many of these
routines are very long and
tortuous and may slow the
s‘y]'stem down considerably if
there are a lot of numbers to
process. | therefore decided to
write a routine (in BASIC)
which would be as short and as
economical as possible, which
would approximate to the
speed of machine code
routines and which would
format fully even ‘difficult’
numbers such as those

expressed in exponential
mode.

In particular, the routine
needed to:

— round both positive and
negative numbers correctly
avoiding the errors that are
occasionally introduced when
the CBM arithmetic function
processes certain numbers |
e.g. try to round 812.676144 by
using the INT(X%1000+0.5)/
1000 approach!)

— process numbers less than
+0.01 which would otherwise
be expressed in exponential
mode

— put in leading zeroes for
values between £1 and -1 e.g.
to ensure that .7 is expressed as
0.7

— add a fractional part of
trailing zeroes to ensure
consistency so that to three
decimal places 2.3 will be
E:Fressed as 2.300 and that 2
will be expressed as 2.000 for
axample.

he routine presented here is
54 effectively contained in three
lines i.e. lines 3-5 and assumes
that whatever number one
wishes to process has been
copied into the variable Z. The
other variables associated with
the formatting subroutine all
start with Z so that the

programmer can avoid
contaminating the rest of the
program. Line 1 sets up certain
default values but these may be
changed in the course of the
program if desired. The
demonstration is set up with
three decimal places (Z3), a
rounding factor of 1000 (Z4)
and a ‘field-length’ of 9 (Z2).
The string of padding blanks
(Z1%) can always be made
longer if desired and obviously
the GOTO at the end of line 1
points to the normal start of the
program. MNotice particularly
that Z4, the rounding factor, is
specified exactly — if you
attempt a short-cut such as
Z4=10*Z3 then the result may
be internally stored in a slightly
inaccurate form and this may
introduce errors later on. This
is due to the fact that
exponentiation invoalves
manipulating the logarithm of
a number and some loss of
accuracy is potentially
possible. A ‘balancing factor’
izﬁ} is included to compensate
or occasional failures to
round exactly.

The internal construction
of the program is as follows:
Line 3.

Makes a rounded string of the
number multiplied by the
rounding factor. Motice that
this works just as well for
negative as for positive
numbers. The ‘balancing
factor’ (Z6) is necessary due to
the fact that the CBM
interpreter does not force a
round before performing INT

and one has to correct this
deficiency. The balancin

factor is the smallest that triaE
and-error has demonstrated to
be effective for both positive
and negative numbers. If you
wish to demonstrate the
presence of the INT bug for
yourself then try the following:

PRINT 123.4555%1000+.5,
INT(123.4555%1000+.5)

Both should give 123456 but
the INT gives 123455 due to the
bug. The presence of the
‘balancing factor’ enables
numbers such as 123.4555 and
-123.4555 to round correctly to
123.456 and -123.456 respect-
ively. If you do not mind the
occasional inaccuracy caused
by the failure to round up then
you can cut out the reference
to Z6 in Line 1 and the whole of
the term Z6%SGN(Z) in Line 3.
This also has the by-product of
speeding up the whole sub-
routine by some 10% but
personally | would rather
sacrifice a little bit of speed for
complete accuracy. (Inciden-
tally, the PRINT USING routine
in the COMMAND-0 chip will
fail to round a negative
number such as -123.4555 to
three decimal places cor-
rectly!)

Line 4,

Is only called into play for
numbers (positive or negative)
that are less than 1 and require
a leading zero to be inserted.
The effect of line 4 is to turn,
for example, - 123 into -0.123 or
7E-03 into 0.007. Numbers that

would normally be expressed
in scientific notation get
turned into ‘normal’ numbers

by this line but a similar
technique is not used for very
large numbers which generally
constitute less of a problem.
Line 5:

This line is one of the most
critical in the whole
subroutine. If we assume that a
Z of 123.4555 has been
converted to the string Z$ of
123456 (in line 3) then this line
inserts the decimal point in the
correct place, pads to the left
with blank spaces and prints
out the result (leaving the
cursor on the same line) before
RETURNing. It is obviously
necessary that integers avoid
this line altogether and that is
why they are taken care of by
the conditional statement at
the end of line 3.

How fast?

Given that care has been taken
to ensure that the routine is as
accurate as possible, how does
it compare with machine-
code routines for speed? In
order to make meaningful
comparisons, | undertook
some trials in which |
compared this BASIC PRINT
USING with (a) the COM
-0 chip PRINT USING in
a BASIC4 4032 PET (b) the
PRINT USING routine given by
Raeto West in ‘Programming
the PET/CBM’. The results are
summarised in the %able
below:

PROGRAM

BASIC PRINT USING
WEST PRINT USING

BASIC PRINT USING
WEST PRINT USING
COMMAND-0 PRINT USING

MACHINE
C-b4 0.0540
C-b4 0.0411
4032 PET 0.0518
4032 PET 0.0375
4032 PET 0.0472

AVERAGE TIME

MNOS. PER SECOND

18.5
24.3

19.3
26.7
21.2
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The BASIC PRINT USING
stands up pretty well to the
machine code opposition! In
the case of the WEST routine,
the routine works by
truncation and does not round
at all (and you have to do this
before the number is sent to
the subroutine) nor will it
attempt to process numbers
expressed in exponential
format (such as 'IE-rJ][i which
severely limits its usefulness. As
we have seen the COM-
MAND-0 PRINT USING also
has some deficiencies and will
also make a mess of some
exponential numbers e.g. 1E-
03 which is 0.001 emerges as
-03.000 to three decimal-
places! All in all, the BASIC
PRINT USING comes out well
in the accuracy stakes and also

-

accuracy stakes and also
formats and prints at some 19
numbers to the second which,
45 you can see, starts to get
pretty close to the speed of tghe
machine code routines in any
case.

Use of PRINT USING

To incorporate this PRINT
USING routine into your own
programs it is best to type it in
exactly as shown from lines 1-6
{although lines 2 and 6 are only
given colons to assist
readability) i.e. the routine
should be at the very start of
the program. The reason for
this is that line 1 defines
variables at the very start of the
program and when these
values are called the internal

routines do not have to search
through other variables in
order to find them. For the
same reason, constants have
been defined as variables as
this, too, speeds up the entire
subroutine. These techniques
are applicable to other BASIC
programs as well where speed
is the essence. If you know that
you are not going to require
integers then you can cut out
the whole of the conditional
statement contained at the end
of line 3 and this too will speed
processing slightly.

To call the subroutine
merely copy whatever variable
you wish formatting into Z and
then call the subroutine with
GOSUB 3. You may consider
that this is a slightly messy way
to do it — why not use a user-

Program listing

defined function instead? As
you might have guessed the
user-defined function takes
quite a bit.- more time to
process and therefore | chose
the ‘copy’ method.

If you wish to alter the
number of decimal places in
the course of the program then
you need to alter the
parameters of Z3 and Z4. To
effect the change, make Z3 the
number of decimal places
required and Z4 the relevant
rounding factor. For example,
to round to two decimal places
make Z3=2 and Z4 =100 before
the subroutine call. These
values remain in effect until
you change them again.

BAasS
1
e

B i

300 :

READY .

Wl -m WS W =

128 REM Zg
138 REM Z3
148 REM Z4

p / 278 REM Z4
ZE8® REM 24
F9@ REM Z4

I PRIMNT —US IO

ZE=" 17 =PIZ3=31FE=0:74=10PR: Z5=.51Z26=0 . PO0A3IAT 2 | w="
1

18 HeRMND(=S)tN= ]8:C=]
20 FORJ=I1TOM:H=EXPI(RNDC(1)214-J)%CiZ=ki [F J<18 THEN PRINT® =F
38 PRIMTS KIEPCCIB-LEN(STRE(X? )7 1A=T] 1 GO0SUBIIB=B+(TI-AXIFRINT

FIELD LEMGTH

ROUND ING FACTOR

[ ]

318 REM E.G. FOR TwO DECIMAL PLACES
320 REM I3=2:1Z4=1P01Z=K1DDSUBR 3tPRINT

FMO. OF DECIMAL PLACES

BY M.C.HART

3 FE=STRE(INT(ZxZ4+I5+ZE2SOMIZ )1 IFZ3=ATHEMNPRINTR IGHTS(Z | %+2%, 72! tRETURN
4 IFABS(Z {1 THEMNE F=LEFTS(Z®, | »+RIGHTS( "2 " +MIDS(Z ¥, 2) ,Z3+12
5 PRINTRIGHTS(Z | ®+LEFTH{(Z¥ LEN(Z®)-Z23)+". "+RIGHTS(ZN.T3) 222 tRETURN

“SECS*

48 C==C:pEXTIPRINT

S0 AVEBR-CHN*ERIIPRIMT "AVERAGE=":AV’
68 EMND

7O =

188 REM Z ORIGIMNAL MUMBER <(COPY)
118 REM Z= OUTPUT STRIMG

158 REM Z5 HALF-ADJUST <0.3>

188 REM ZI6 BALAMC ING FACTOR

178 REM Z 1% =_STRING OF PADDING BLANKS
188 1

198 REM 2 DECIMAL PLACES BY DEFAULT
a8 i

218 REM FOR DIFFEREMT FORMATS MAKE!
EEB 1

239 REM Z3 - DECIMAL PLACES REQUIRED
248 REM Z4 - RELEVAMNT ROUNMDIMG FACTOR: -
258

268 REM Z4 1 FOR IHMTEBGERS

18 FOR 1 DECIMAL FLACE
18 FOR 2 DECIMAL PLACES
ie@d FOR 3 DECIMAL PLACES ETC

1987 . 23382 1987 .298
-3874. 13678 23874, 13T
i2.a174448 12.817
=185, 7268891 -193. 727
158 .888335 156.881
~7.1863498TE-03 -8.887
- 196348429 8. 196
=3413.88353 -3413.884
488.7I17aE 988 .717T
-4121.7T4225 -4121.742
- 2959585498 1 B.243
-4E653 .52048 -4E53.520
142 .590925 142.5391
-. 3898771292 -3 .999
8, 19993291 a8.z208
-.IBI16TELY -8.323

AVERABE= .83 SECS

":1G0TOI8

55



56

A meander along your
favourite river may
take a nasty turn
when confronted by
F.G. Tout’s grisly
Gators!

IN THIS GAME YOU PLAY THE
part of Joe, out for a quiet boat
ride at your favourite beauty
spot. Suddenly you realise
that someone with a warped
sense of humour has set loose a
shoal of dangerous and
ferocious alligators, intent on
making you their meal of the
day.

Guide Joe through 4 waves
trying to steer clear of floating
logs, other boats, rafts, floatin
weed — but, above all, waTrlﬁ
those Gators!

When you reach the narrow
exit you have to guide Joe
through the locks without
hitting the walls or over-
hanging rocks. There is also a
hole in the boat and you must
use the fire button to bale out
or the boat will sink. You also
have a time limit — so don"t
hang around too long.

The time limit and water
level are shown at the bottom
of the screen:

Time.. WHITE
Water level...BLUE

Plug vour joystick into port 2,
Mormal joystick movement
applies on the lakes but on the
locks screen you can control
Joe by

Left....... reduce speed of boat

Right......increase speed of
boat

Up......increase level of water

You have 5 lives.

Program Information

51,52,53
5YS 36864
5Y5 37120
L1

LE

ol

Type in parts 1and 2 separately,

53248 (sprites)
{sprite locations)
icolour of water level and time
lirmit

(time limit)
(water level)
(joystick port)
[sound)

{sound on)
(sound off)
{lives)

{lake number)
[sCore)

10-200

29999-61000
62000-62030
62050-62150
62155-62235
62300-62570

0-50
100-135
600-999
1000-1099
10000-101799
11000-11099
11100-11199
11200-11288
22000-22040
23000-23155
30000-30799
| 60000-60998
| 60999-61199
l 63000

Gator — Part 1

Gator — Part 2

Music interrupt and data
Sprite data

M/C Hi-res clr screen
Download U.D.G.s

Sprites for title

M/C routine to move sprites

Set variables

Set sprites pos.

Set time and water level
Main routine
Screen 1

Screen 2

Screen 3

Screen 4

Lives left

Game over

Locks screen

Titles page

Music for title page
Joe goes walkabout




64d Game

GATOR - - 1 S4208 DATAD. 15.38, 173, 152, 6:.17@
54209 DATAL44.4,@, 16,2,8,0.8
18 PRINT=J" FORT=0T0E  FORA=0T0495 FEADA - IFA=-1 THEH4@ 54381 DATAB:B.129:1.08.134.2
28 PLKE 36884+ TR256+x. A HEXTH 4302 DATA3.8.14, 132, Eha-l 28
49 HEXTT 54383 DATH4 4.8, 4,35,.12,
50 DATALES, 146, 14] .21 .3, 169.8, 141,20, 3.96,-1 %4304 DATASL, 194,98, 146, 86,66, 12
68 DATALGT 234 141,21, 3: 165,45, 141, 28: 3.9, =1 TS DATALGS 1488, 246, 16, 3. 124
70 DATALTZ 0. 147, 192, 16, 240,57, 206, 1, 147, 173, 1 . 147, 201 . B, D06 . 44, 238, 8, 147, 169 4306 DATALT, 156, 147,598,580, 164, 132
B8 DATAS, b4l 4, &1, 169, 31,141, 5, 212. 1659, @, 1d1, 6, 212, 165, 47,141, 4,212, 1838, 147 4307 DATAIS, 104, 132, 4,80, 72,4
1 99 DATALSS. @, 148,141, 1.212, 168%5.8, 145, 1418, 212, 185, 0, 150, 141, 1. 147, 76 . 49, 234 54388 DATAL44, 232,24, 145,48, 33,9
109 DATALGES. @, 1418, 147, 1414, 212,24, 144, 242, -1 S4a5 DATAD, 32.4,128.8.4.0.8
118 POKEITE32, @ POKE3TE33.@ FORT=@TO82  FEADHF . LF . I 34481 DATHE..Q.8.9.8.8
138 POKEITEESE+T . WF - POKEIS144+T . LF ' FOKE 38408+ T, D HEXTT S4402 DATAB.9.8.8.8.8.8
135 PIREIS 14447, 22 POEKEIBISS+T, 227 POKEIS400+T ., 100 POKEITIEE. T+1 Sd4e2 DATAB.@,8.8.1.128,8
| 148 DATAZS. 177, 30, 29, 177,30, 32, 94,30, 28, 214, 30, 25, 177, 30, 22, 227, 30, 22 , 227 . 98 Sa4@4 DATAL.129.8.3.224.8.3
14% DATAZE 214,30, 25, 177. 30, 22, 227, 20, 17, 37,30, 19,63, 30 . 21 . 194, 30, 22, 227 . 38 S440T DATAZ48.0.3.216.8, 255, 255
158 DATAZL ., 154, 38, 22, 227, 30, 25: 177,48, 28, 214, 20, 22, 227, 100, 0.8, 28, £2, 177 . 3 S4406 DATRZSS. 152,252, 14, 127, 255, 248
193 DATAZS, 177,30, 32,94, 30, 28, 214,30, 25, 177, 30, 22, 227, 30, 22, 227 , 30, 26, 214 . 20 S4487 DATAL2T.255.240.8.8.8,
| 168 DATRZS, 77,39, 22, 227,38, 17, 37, 30, 19,63, 38, 21, 154,30, 22, 247, 30, 21, 154 . 30 S4408 DATAS.9.8.0.8.08.9
| 165 DATALZ. 227, 38, 25. 177 |2a‘.-d.b 214, 28, 22, 227 . 188, 38, 126, 20, 28, | 26, 20, 34, 73. 30 S4483 DATHA.9.9.8.8.0.2.8 1
178 DATRZS. I77. 38, 22 g&7 - 30, 25, 177,38, 28, 214 , 39, 32 - 94 .. 39, 34, 75, 30 . 43, 3, 38 S5O0 FOR[=aT0255+128  FEADA : POKE24 3884+ A HEXT
175 DATRA43,52, 38,43, 52, 20, 38, 126, 20,25, 177 30, 28, 214, 39, 22, 227, 30, 25, 177. 30 5019 DATAA.9,9.9.9,8,9,8,8.8.9.8.9.8,2,8,8,9,8,.8.9,64,8,1, 213, 170. 151,191
| 198 DATAZE.Z214.38.25, 177,38, .22 227, 38, 21.154, 39, 19,63, 38, 17,37, 20,23, 177,30 TIA28 DATAES. 126, 42 295, 235, 63, 179, 189, 5., 255, 244, 3, 53, 208
I 185 DATAZS, 17730, 32, 34, 30, 08, 2149, 409, 25, 177 30, 227227 - 39, 22 227,949, 268, 214, 30 S5a3a DATAG.9.9.8.9,.8,2,8.0,8,90,8,8.0,.9,.0.0.9.9,8.8,2
I 198 DATAZS, 177,30, 22, 227 aa,l_? A2, 19:63, 20,21, 154,30, 22, 227 20, 21 » 154,30 TR DATAR, 232,80, 124.8:2-172,8:0:172,8:08,16,0,0,252,8,8, 116,8,9, 235,98, 8. 188
208 DATRZZ 227,38, 25, 177, 30, 28, 214, 30, 22, Z&7 + 0, £ 227 I, 22, 227, 208 @58 DATAE. 2. 172.8,.2,164,0,8,252,8.0, 252, 0,9, 252,.9,0,204.8,0, 284.9,0, 484,08, 0
23939 FOR[=@T01Z1S FEADA - FOEEZBS#64+ [, A - HEXT 0068 DATALIG,8.8,68,8,8:136,8,2,108.9.8
30808 FOR[=QTDES READS FPOEE: Zd4@cd 4 [8 HEAT 35878 DATAD.252.8.8,124,8.2,172,8,8,172,0,8,16.0,9,252,0,2, 116,80, 2, £36. 0, 2, 164, @
DDAl DATR4E,B.8,23.48.0,.213,204,8, 197.0,.0.43,67.0.¢.50,0.8, 20. @ .8
; | 30004 DATAB. 165, 168, 2. 254, 186, 11,218, 126,43, 214, 126,42, 214, 126, 11,218,128, 2 55058 DATAL7S.9.8,102.0.8,232.9,15.332,9,15.232.0.4,12.9,8,12,0.-4.1%.9,48,6. 8.0,
20087 DATAZSH . 154, 8, 166, 168, 9. 29,8, 0. 80,9, 49, 64,0, 197, 3, 12.21.48. 248, 212.8,0.8 2
| 30011 DATAD.63.8.9, 196, 152.0,55,0.0.4,2.0,4.9.0.4,9,0. 4,8 5588 DATAB.8.1.8.8,18.8,8
J0@14 DATAR. 166, 168, 2. 2%4. 1B&. 11 S310@ DATAD.Z252.0.9,124.8.2.172.0:8.172.0.0.16.0,2,252.8.2,1156.8,8, 174.9,. 0. 1565.8
H021S DATALBE. |26, 43,58, 126,43, 9@ B
3815 DATALZE. 11,186, 126,23, 254, 166 ==118 DATA2SZ,9.Q. 109,9,8,252.0,8, 252,98, 3, 252,8, 11,204,0, 43, 15,8, 48, 15, 126, 160. 3
IBB17 DATAB. 156, 166,.6.4.6,0.4.9,0.4,8,.0,95,8, a.m-:.m,a €3,8,8 s5128 DATAIGE, 8.9, 168,8.0,32,8,0, 168,08
| F0z] DATAR.@.192,0.3,%.8,8,21,0,08,29,8,8,83.08,1, 76,8,.5.8 =5138 DATAB, 2%2.0.8. 124,8,2,172,8,8,172.90,0,16.9,8,292,0,8, 116,.8.9, 172.8.8, 164.9
30024 DATAB, 166, 166, 3,254, 186,13 @
300S DATALITE. 126, 45, 1868, 1 26, 45, |88 SHi48 DATAIGS. 8.2, 164.8,2,.252.0.0.252,0,9, 252,080,808, 204, @, 3. 297.9. 3. 287, 128, 19. 3
e ATALZS. 12. 178, 156, 3. 254, L8 S5198 DATALGE, 2.9, 168, 49,08, 32, 160.9, 168,82
82T DATAR, 166, 168.8,5. 128, 1.112,9.9.83:0,3,20,9,8,213:8:8.5.9 S5168 DATAA, 252.8.,8, 124.8. £, 172.8.8.172:8.80:16.9.8.252.0,8,116,8.8, 172.9. 9. 164
20058 DATRAE. 8. 152,8,3,20,9,0,84,8,.8. 33,8, 1,.76.8,5,8,8, 20,9, 42, 154.9, 174,191 SS178 DATAE, @, 188,8,2, 164,08,2,252.0,0,252, 8,8, 252.0,0, 204 .0, 3,206, 128, 3, 296, 128
050 DATALZE. 198, 171,234, 189, 167, 232, 1B 167, 232 198, 171,224, 174,191, 128,42 5188 DATAZ.B.128.10.8,128,8,8,8,.48.8.8,9
399635 DATALSY.9.8.28,8,8.%5, 12,8, 1,6<4,8.12,83.8,3.684.8.8, 20,8 £1888 PHESI208.8
; 08T DATAD.8.9.8,252,8.3,19.0,8,220,0,8, 16,2,0, 16,0,8, 16,8, 42, 194,8, 174,151 62008 FORI=AT048: READA: POKE45900+1 . A NEXT
| 30000 DATALFZ. 199, |70 224, 169,169, 232, 169, 165, 232, 199, 178,224, 174,191, 1592 52818 DATAZ34. 169, 48, 1 33, 258, 169, 4, 133, 251, 164 158, 160,90, 138, 143, 230, 200, 152
h 309090 DATRE4Z. 154.8.8, 16.8.8,16.8.8,156,8.0.220,8, 3, 19:8,8,232.8.8 62028 DATR4D, 208,249,232, 165,250, 24, 185, 48, 133, 258, 165. 251, 185, 8, 1 33, 251
31811 DATRL1Z.0.09.58, 192.8. 67 52838 DATAZ24. 152, 208, 328,56, @
| J10l2 DATAS,@:20.8.8, 197.8 B2008 POKETSSZER-9 - POKETIZEL . 11 T=8 - FOKESS3I34, PEEK (38334 )AMDZ54 ' FOXE | . PEEE ¢ | YAHDE
| J1013 DATARD, 49,64,9,9,80.0 51
T804 DATA4Z, 154 .8, 174, 191,152 198 620533 FORG=@TOE48E - FIME I 4336+0, PEEK(53248+0) ' HEXT - POKEL . PEEK (| }0R4 | FOKESE334 : PEE
| F1815 DATALV@. 112, 189, 169, 129, 189, 169 K{5633420R1
J101E DATALZA. 198, 178,112, 174,191, 192 62868 FEADAY: TaT+] - IFAECr=1THENPOKE L1 4336+ 5+ T , Ak GOTOS2888
F181T DATAAZ,. 15%4.0.8,.80.0, 45 E20ES FORI=ATOC@RaSTEFE Aml4 33+l 4] B=PEEE(A)  POKER. BAHDE HEXT
| I1018 DATAS4.8. 197.8.8.28. 192 620878 [ATAR.9.09.2.08.8.83.63, 128, 199, 255, 124, 35. 83
@19 DATHAD, 87, 8.8 .59, 40.8,8 2075 DATALSZ, 255, 15, 240, 255, 9, 255, 224, 0, 195, 295, 15, 243,63, 231.0
[ Sa001 DATAS.0.8.8,8.9,20, 8,8, 12,9, 24, 12,0, 148,6.0,112.7. 1,224 2080 DATAID. SR, 255, 31, 231 . 255, 239, 8, 196, 221, 295, 255, 259, 295, 795, 294
| 30023 DATAZ, 191,192, 3,295, §88. 31 , 295, 236,63, 255, 235, 127. 795, 235, 255, 235, 236, 1595 €2085 DATAZSS.235,293, 295,295, 255, 123, 34. 86, 185, 253, 237, 253. 117,86, 89
50837 DATAZSS.209.3, 191.192.1, 195, 128.8 2858 DATAZTS. 255,255, 255,255, 255, 2595, 255
| 50008 DATALF5.8.08.182.9.8.60.0,0.0.8,0.8,9,8.9.8,8,8,.0,.8,2.08.8,3,0.64,3,8 S295% DATALZF . 255.63. 127, 31.63, 127,255, 254, 252, 248, 252, 254 . 295, 254 . 2592
Si8ad DATAISE. 3. 129, 192, 3, 129, 192, 3,191, 192, 3, 2358008, 31, 255, 236, 255, 295. 255 62188 DATAR2T.27. 219, 216.216. 219,195, 193, 219, 219, 195, 193.27. 7. 216, 216
Sie0s DATAZSS, 259, £95,63, 295, 236, 3, 255,299, 3, 191,192, 3,131, 128, 3 62185 DATA3E. 42, 28,8,8,28.42, 36
SleaE DATALZS.128,3:1,128,2,1,8:9,8.,8,9.8,8,8,8,9.9.08,08.8,8,8,8.8,124.8,8, 198 62118 DATAGS, 127.63,295, 127 .63,93,8. 254, 255, 253, 254, 253, 259, | 76, 136
S8 DATAQ, 1,130 128,03, 129:192. 131,191, 192,227,235, 200, 233,255, 236, 127 . 235 62115 DATAS. 44, 1593, 255, 253, 254, 2535 254, 34,51, 119,63, 255, 31,863, 127
] Soeds DATAZSS.63.299.455.31.295, 436, 3, 4935, 208 62128 DATAR, 12.19@,225.127. 190, 12.8@
52887 DATAT . 191,092,159, 3128, 28:1,192.48,8,96,.564,9.48,08.8,24,8.9.9.8 62123 DATAL. 11.7.47.31.,191, 127,255,255, 127,63, 95, 15.23.3.5
53981 DATAS.2.8.8.8.8.8 52138 DATAZS, 62, 255, 255,295, 255. 255, 255
TIVAZ DATAB. 8. 192, 8. 8,48, 8 62135 DATAZS1.251.9. 223,223, 8, 247, 247 . 292, 249 248, 49, 3, 199, 231, 227
3083 DATAR. 12.9.8. 157,84, 8 62148 DATALES, 183, 183,219, 221,221 . 237 237, 295, 19, 248, 295, 31 . &3] ., 248, 235
53004 DATRZI, 149, 64,98, 233,84, LB6 62158 DATA-1
| S3085 DATABE, 149, 190, 183,216, 199, 183 E2155 FORI[=BTO319:  READA POKEZS1#cd+ ], A HEAT
I3 JIDE DATHAZLE- 106, 56, 149,590, 233, 84 EL168 IIHTIH_EI.-E:II:I;J.-EBJIBS.-EEEJZE‘&.ESJE‘.H-.EIB.BI..]SE.125,53.129.]M.!Eb.l.hl.-:-ﬂ?
5387 DATAZL, 149,64, 197 .84.8.12 EZ165 DATALZE.32.61.255,8,23.2595.8. 19, 2559, 5. 2595, 5.0, 293, 14,8, 295, 7, 248, 233. 19
3808 DATAR.B.45.8.8.092.8 EZ178 DATAZSZ. 253,97, 292,255, 192,28, 127,128, 26,63, 192, 28,63, 255, 252, 111, 255
Si0dS DATAS.A.8.8.8.8.08.8 62175 DATAZ4E. 131,455, 2408.@
4091 DATHAR.2.9,9,.9,9,0.8.8,0.0.0.90.0 G268 DATAG.8.0.9.8.8,8,0.8,0.0.0,8,0,0,0,8,0,32,0,498, 16, 124, 96. 25, 295, 152. 15
S48 DATHG.28.8.8.21.88.8 62185 DATAZSS. 129, 7,255, 192, 15, 295, 192. 15, 143, 192, 38, 219, 192, 28, 115, 192, 28. 3
S4804 DATAZL.BE6. 168, 2. 179,293, 1@ 62178 DATALSE. 28, 225, 204, 1%, 185, 248, IEJE‘SE--.EAB-."‘- 185,248, 8, 224, 224.8
54205 DATALEY. 198,42, 189. 126,42, 189 - 62195 DATAR.S.8.8.9.8.8.8.8.8,8,0.8.8,0.8,32,8,8.112.8.0.168,08,9, 248, 0.8, 248.2.9
| 54006 DATALlZE. 1@, 155, 198, 2,175, 256 E22090 DATA112.8,3,254,8,3.294.08,0.112,0.0,245.9,0, 730,09, 0. 252 . 64,0, 249, 1592, 8. 127
} 54007 DATAZ].BE. 168, 21.80.8. 28 6220% DATAIZE. @, 299.8.3, 156.8,08
| S4pas DATAS.@.9.9,.9.9.8.8,.8.9.8,0.8.8.8 62218 DATAAG,.2.8.8.8.8.8.9.8,8,8,.8.9,0.0.8.0.8.4,8.8. 1,309, 16,08, 233, 168. 9, 25:. 152
I 54811 DATAS.S1. 48,8, 12, 248.8 62215 DATAL. 255, 224,3, 220, 348, 3. 191, 112,3, 146,112, 3, 128, 112
[ 24012 DATAZ43, 12,8, 12. 248,851 £2229 DATAZ. 128.48.1.198,48,0.23%.160.0.127.192.9.59, 126,08, 141.8.8
I 4013 DATAD, 20,12, 192.21.83. 192 62225 DATAB.8.8.8:8,.2,8,0.0.8,9.9.8,0.0.9,8.9.8,8.8.8
4014 DATAEL.B7 . 248, 2,173,234, 18 2238 DATAT 8.8, 111,248, 8. 53, 232,09, 30,52, 9, 31.%.0
3 RS DATA1EY. 126,42, 189, 122,42, 159 E223% DATAZS, 128.8.62, 126.8,62,0,0,62,0.8,127.90,8, 156, 128.9.28,0.9.8.0.0.8,0.8
A6 DATAZSD, 18, 191.234.2. 175, 170 £23808 FORI=ATO25S READH: POKE49152+] . A HEXT
He1l7 DATAZ] .86, 168, 21,88.8. 28 E2218 DATALSE . @. 159,08, 288, 24, 185,35, 157,80, 288, 281, 248, 157.8 . 288, 96
SB(E DATHE.0.0.0.08,0.8.8.0.0.0.8.8.0.0 62328 DATALEZ. @, 189.8, 288, 24, 233. 5, 1570, 406, 201, 240, 157, B, 209, 96
S4p22 DATAR.@.2.8.8.8.9,8.9.9.0.2.9.9,0.9.9,0.8.9,0,.2,8,48, 11,0, 18,47 GL330 DATALG @, 189, 1 208, 24, 233, 5, 157 1, 288, 201 248, 157, 1 208, 96
4022 DATAGH, 62,175,809, 14, 175,80, 14.47.64, 14, 11,192,958 62348 DATA1S2.8. 185,101,262, 24, 105,5, 197, 1, 20, 201, 248, 157, 1 . 208, 96
=4824 DATFR.9.9.9.8.8.8,0.8.9.9.0.9.8,.8.8,8.8.8.8,8.8 62350 DATRIGE B, 189, 248, 7,24, 185, 1., 201, 208, 144, 2, 169, 205, 157, 248, 7. 232 24
54026 DATRAR,.9.8.0.2.9.0,0.9,8.9,.0.8.9.0.0,0.0.0,0.0.0,0.0,3,0,.8.1% 62355 DATAL, 208, 236, 96
S4878 DATAG4. 2. I75.88.2. 17%. 80, 2. 15. 64, 14,353,152, 10.8,0.48.0,.8.8.8 l."_!.EJHﬂ DATALEE B, 169, 248, 7. 24, 185, 1,281,211, 144, 2, 169, 208, 157, 2468, 7, 232, 224
54@33 DATAS.@,8.0.8,9.9.8,.9.9.8.0.0.8.8 G385 DATAL. 288, 236, 36 N
54832 DATAE.9.9.9,.8,9.9.0,0.9.0.9,9,8,0.0,0.9,0.8.0,0.0,0,3.0,0.1% £2378 DATALEZ. 2, 16839, @, 202, 24, 105, 1. 157,80, 209, 201, 240, 157 8, 208, 36
S4a34 DATASE . 10, 15. 80,0, 15,808,080, 1%, 64,8, 3, 192,08 |3¢ T3 UH"HIEZ‘N‘-_- 185.8, 288, 24, 185, 2, 157.,1.208, 281 . 248, 157 .8, 206, 9%
5483 DATAS,@.8.8,.8.8.0,0.0.9,.8.0,0.0.0,8,0.8,8,8.08,8 62380 DATALEZ.E. 185,11, 208, 24,233, 3. 197,09, 208, 201 . 249, 157 . 1, 208 . 96
S4101 DATAE,, 8.8, 136, |92, 0, 304, 8, 3, 204, 48, @, 204, 8.8, 292, 12, 12, 168,90 62385 DATALGE. 8 189, 1,208, 24, 185, 4, 157, 1, 268, 281, 248, 157, 1, 208, 56
54104 DATAR. 252 3,48, 252, 16, 3, 255, 208, 193, 67, 193, 3. 87,8, 13, 16, 45, 204, 16.8 62338 DATALGZ, 11.155.8.209, 24, 105, 1,157, 1,206, 201 . 248, 137, 8, 200, 96
%4187 DATALF.8.8. 1.8, 192,48 62395 DATALGZ. 13.1689.@.208, 24,253, 2, 157, 1. 208, 281 , 240, 157 .9, 208, 96
| 24108 DATAG, D, 0.8, 8,9, 195,9,0.0,9,0,49,0,0.0.9.0,0, 136,0,8 G480 DATAIGZ, 14, 185, 1. 208, 24, 233, 2, 157,09, 206, 201 , 240, 157, 1. 288, 36
I S4117 DATAZSS, 192, 8. 704, 8. 3, 204 %24['3 MTﬁ}EE-J-lgge?‘-ﬂ-?-iﬂ--155-1-231-2]4-144-2-I.'thZlI.-lE?.-£4-B.?-232
S4113 DRTR4E, 8, 252,812, 168, 12 €2420 DATA224,8,208. 136,96 v 57
| Sa104 DATAD, 252.8,208.292.3, 31 62500 FORI=ATO  READA: PUKE4SS0+ 1 R HEXT
B411% DATRZSZ . B, 15, 67,8, 195, 67 62518 FORI=ATO3E  READA  POKE4SS28+ 1. A HEXT
54116 DATAB. B, 19, 1958, 15, 192 62320 DATALF3. 0,220, 32,112,193, 32,36, 194,56
| 54117 DATA4E, 1.192.9.1.8,8,.0,12.12.8.0,8,8, 192, 0, 204,00, 42,8,8 62538 DATAZOL . 126, 208 .4, 32, 34, 192, 5. 201, 125, 208 . 4, 32,51, 1592, %, 201, 123,208, 7. 32
%4201 DATAR.@,@.9,@.0.8 62548 DATALT. 192, 3268, 152,96, 201,119, 206, 7, 3.0, 192, 32, 91 . 192, 96. 9%
| 54202 DATAD.@.28.8.8.4.8 6.'_:‘5% ;g?]fﬁﬁﬂzﬂ FEADA - FOKE437T 00+ [ . A HEXT
S4283 DATALG. 38,179, 154, 166, 170, 152 G236k Had: L4 12, 3a. 131 ¢ 13 Gl e 145G, U9, 325 1650 194 3 18 150, 3. 199
m MTFH ﬁ 18, lE\E 178, 152,35 E_Eﬁm DATALSZ 32,216, l32|32a233| 192.-96
54205 DATRI7, 154,40, 16, 166,235 63008 POKE138,2:POKEE3L. 13:LOAD
{ 4206 DATALSS, 39, 215.216. 7. 215, 288 3
. ! 54207 DATA3S. 23S, 152, 165, 170, 154, 4 RERDY.

“'*Fcuma:mﬂﬂﬁl:mw — —J -
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Program Listing Part 2

A Si=5

@

I 5w

|aa Y=
id8 Pu

Paeg
LS
JgaTE
1] e
IABEE

iR [ =407 045

¥ PIEES]

= e I ]

@ HEAT POKES1L+20 . 15 GOTOS0ea

278 S2mBAd TV S3=THETI FORI[=51-4T035]1+<d - FUKEL

42 7H RS2 BIeNAE T FOR[=5]-4TUS]1+89 POREL. @ HEAT  POKES1+28. 13
(RN ARRERRAREREDY BLTURA TR ERE il EES3Z?E: 31

T LML MARARARSIY R 1%

ey At P

b BN NN = RRREEEY [ REEREY (= ARERNY {E RRRERERY I
HI' | 2

LA [ TITETTN (K ANRRNERE < AR KARRRREEI

HI.EIHHIIIIIJII.III.III‘!INI SN A

| ANEREEE A | G EREEEE N e —

SES4E =200 F‘l_ll-tu-*‘". 255 POEEV* 28, 3 POKEV+37, 10 POKEV+36, 14 Li=5 SC=8
EEV+39, 1 =l DEFFHRACA = PEER CW+30 FHDL ) DEFFHE! B = (FEEK (M 31 JAND 5
FOKEW+D . 12 HEXT  FOREW+T, 108 FOKEY+5. 100 FOREY+5, 398 POKEV+10. 158

135 PUREVSE 1. 135 POKEV+ZT 254 - POEEVFCH, & - FIEEV#dR, 1 DO=54272

508 AR=YISEY  FOREYs30. @ POREY#31 .8 GOTOlE08a

@0 FORI=1344TO1383  POEEL POKE | +C0. 1 - HERXT FOR [= 1584 TD28&3  POKEL .

Gl POEE[+C0. 4 HEAT TL=1983 W= 1984 L=S0320 00=g15 IFLI<1ITHEHZ3108

299 RETURH

1P SR8 [FFMAOAD = 10RFHELE =1 THENFORESE , @G0T 022000

1818 POEETL.3& POKEWL . 72 POKEWL#C0. & TLSTL=, 1 ‘WL=HL+. 3 [FPEEK(L =111 THEHGISURZ IR
B

1@12 IFTLC] S 4S0RWL > 2822 THEMZ 2008

1893 RETUFH

|BRRR FORESIZEN, £ - POEESSZE] . 3 GISUBL 3250R=0LE=1

1EReS FRINT D" FRINTDE, DF. A%, CY, " SEERmOunsisneeee- 55 A5, D8 DE - PRIM i PRINTFS
Lp0Es FRIHT el PR TGS PRINT S PR IHTTREC 310 06 GOSUEL 2550 POKEY #21 . £33
|ABEE GOSURSEE  POKEYS] ; 178 FOKEY: 235 FONEY+30, 8- POEEV+3] .8 F=8  FOKEZD41.£14
Lepes GOSUBZS&a8

19918 GOSURIGRa : F=k+ | [FR>IITHERR =8

10858 [FFEEK (V41 C4STHEMEL=5C+ (LE®SAE +INT CTL = IHT (W5 ) - GOTOZ0088e

1L 13 PREINT " Ol TRECE (ES. "0 TRECK ) :ES; " 00l . TRECK )  ES

18155 GOTOlea1e

LiBaE PRIMTS = FOKES3280. £ FOKES3281. 3 GOSUE] 3250
L18as PRINT"H @l ienantrrerpRar R ivrenanrireR”

i1Bae PRINT=TT wlilll NN RN RN AN RN Ik

11887 PRINT®TT] e RN IR NN T

11d8E FRINTY T L IR RN RN RN RN ARN]

11885 PRINT"TT] T RN RN RN RN [Tk

11818 PRINT"TT R R RN Il

11811 PRINT"TT] RN RN AR NN RN R N RANT T

11812 FEINT®TT] S NN RN AR NN T

11813 FRIMT"TIT] L IR RN AR AR AN (T

li@l4 FRINT"TT] L] e

11815 PEINT"TI] L IIRAREL s

L1816 PRINT®TT] FE R T

11817 PRINT*TT] = hwlI ) I

11818 FRINT"TIT] W | — B Bk 1"

11@1% FRINT"TT] ALLE L IINERANNRN] =Ty TNNT A

11828 FRINT"TT] ¥ W I ARERINEER & bl RN

11821 PRINT®TT] AR - M OIRIEERAT R Laveerne

11822 PRINT"TT] R - — B AR e B VRN T

11823 PRINT"TT] AL o N RN BRI T

11824 PRINT®TIT] S B @ i s LENNLEL

11825 PRINT"TT e WREAE LD LREORT L I Y RRNAERY AN

1182E PRIMTTTTMIL LR R G0 IRl WL

11827 FRINT"TTIEOR 000 ERnai it nniinnil AlnrenEn"

11838 GOSUBSAR  SYa3ebnd  FOEEY. 48 FUKEY+1. 21 POEEV+3, 126 POKEV+3.0 - POKEVY+31.0
11839 POKE2®4] . 222 LE=2 GUSUB24008  GOSUEL LS50  FUsEV+28, 3 POKEYV+2] . 253

11848 GOSUE] B8 :

11858 [FPEEM Y] 43THENSC=5C+ CLEWSER »+ INT CTL 2= INT WL /S0 | GOTOEE88

11833 GOTol 1B

POKESZ200 . 2 POKESIZEL, 3 GOSUBL 3230 LE=3  V=53245  FOKEY+28. | ' FOKEV+2I 255
FRINT T PRINTIS b A 5 e iner , &8 . f¥ DF , D POKEZB41, 223

FRINT " OBSBRRRRRRERRRRRN . FRINTF§: FRINT " S e - ;  FOEEY +48, 5
FRIMTTARC 24, FE PRINT e T R FRINTTABC3L ) ; GF : GOSUB1 2350
FRIMT " ol . P IHTTAB A 0 HE, “TTT] " HE. “TTT] " HE: " TTT] " H$

GOSUPEES  FOKEY*1, 178 PUKEY. 235 POKEY 30, @ FOKEV+31 .8 FUKEV+3. 155

LE=3 GOSUBZ4@98 GUsUB] 2556

GOEUEL280

IFPEEK (¥ +1 (4 3THENSC=SC* CLENS@R+ INTCTL 2~ INT (WL D0 - GOTO] 2088

GOTOL1 148

FOKESSZ80 4 FOKEIIZEL, 3- FRINT " FRINTUE,

FORT=aTOzZ8 FRINT*H %" HEXT ! PEINTES
FRIMT " o"  FRINTTAEC 4 ) HE THE L3 HE THECZ2 ) HE: TREC 31 0 HE

FRINT"@l" PRINTTAE 313 .68
FRINT " sOquaaanauun - FELHTTRE 4+ HE ., e
PRINT "W PRIMTTHEC 13 HE

CAEBL LIS TREC2Z) (WS TRE(3L ) - HE

PRI e  F& IWTTAEC LD "B TAB 28 "B "THBL 29 "B
PRI olalala®  FRINT TREC 280 "B

PRI ol R T TRET Lo R L 'Lu‘lll- [N [ | R
FOEEV®S] . 259% PRINT - cnnmesnEssnnneg: (| 110

GIEUBEOE  SYEISEHGES FIKEY, 241  PUOKEV+L, |99 PUEEY+3, 200 POKEY+38, 0 PKEY+31.8
FOREZOA] , 222 LE=4  GloUB249  GOSUEL 2556 POREY+28. 3 FOKEZD48, 205

[ERELTE B
IFFEEKCW+1 2

A THEMSC=50+ (LEWTER H+ IHTCTL p— INT L HL #5021 GUTO] a0

9% FOTOL 126
FRINT*® . PRINTTAEL 34 )5C; PRINTTRECT42 L1
FRINT "8 | - PRIMTTABE 34 3 LE RETURM

FONEZ2048, 205 FURI=STOLSSTEFZ FOKEVH] . @ HEXT POKEV+ 38,8 FOKEV+31 .9 RETURN
SYSISEEA+ 256

=217 PORESL, 16 PUKESZ. 1S FORJ=ST02% A=A+l [FACETHEND=D+1 POKEZS4R. D A=0
FOEJJ=STOJSTEF. 5 POKES3. JJ-POEESL , 33 -HEXTLT . J-FOEEY+2T . | ‘FIKESL.@
128 PORESZ. 119

HEFEER LY rEPEER LY+ ]} POEEY . 1
FOEESE« 128 POKEY+1, T-POEESS, 258 FURES]
HEAXTA. TT, T . POKEV+2T .0 LI=LI=1: SYS536864
ORLEGOT O] S008 , 11088, 11 18, | 12009, 30000
IFHLC I 983 THENRE TURH

FOMEML . 72 FOREMLAC0 . 4 - GR=00+ ] - IFR0s2 16 THENUU=Z1%
WLo=WL -1 FUEESBdG, L RE TUERS

L Rl LT T LI

FlKES 3281 .

FURT=YTUZSeETEFS FURTT=22@T0€L )  FUkEzwsa. 11
17 FURA=@TOZA K
IFLIC1THEHGOSUBZ 2198  GOTOS0808

OVER® POEEV+2L -8 PORESIZED. 11
2 POEESZ, 21 POKES2+7: 15

HHHE
11:POKES] . 16 POKES1+7, 32 - PORESL +14.
SWLiRzed s 258

FORTT=10@TOSSTEF -4 FORESS. TT -FUOEES 3+ .
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TRamsFOReS THE (IMMODCRE &4 INTO A FULL

FEATURED PROFESSIOMAL DATABASE SYSTEM,
M wiTH u® To 1000 CHARACTERS PER RECDRD
g 0N UP TO & SCREEMS... AND UP TO 12B

ITEMS PER RECORD, DEFIMABLE AS KEY,

TEXT, NUMERIC: CONSTANT: RESULT OF DATE;
IN FILES OF UP TO léM CHARACTERS! SuPErBase &4 EVEN MAS A SPREADSHEET AMD
CALOULATOR CAPABILITY, CALEMDAR FUNCTIONS, EASY IWPUT FROM WORDPROCESSOR R
DATA FILES, BOTH MEMU-DRIVEN AMD PROGRAM OPTIONS, SORTIMG/SEARCHIMG, FLLLY
EF INABLE OQUTPUTS... SUPERBASE 64 15 ESSENTIAL IF YL WANT THE MOST FROM
YOUR 64! SUPPLIED OW 1561 DISK WITH EXCELLENT TUTORIAL/REFERENCE MANLIAL
PLUS AUDIO LEARMING TAPE,.. AMD r'-4-|-:|'=~ A WIDE CHOICE OF "GET-¥OU-GOING"
P TEATTIR €T AGTE ks AT oLy [9.95 pacw!
APPLICATION STARTER PACKS AT DeLY [9.95 EAC R PRICE £39-95 £86.00

[

T
:(4_-1_,1";"'3-’_"_'/@3‘-_ YOUR PROGRAMS AT LAST: AN

7 WILL _REALLY FIGARO& EASY-TO-USE

TAKE OFF wWITH DTL JETPACK! YET PIWERFLIL

FULLY COMPATIBLE WITH BASIC, JETPACK  MUMERIC DATABASE, WITH A FULL RANGE
EOMPILES BASIC PROGRAMS INTO MACHIME OF BUILT-IN STATISTICAL FUNCTIONS,
CODE, RUNNING LP TO 75 TIMES FASTER PLUS FORECASTING, CALCULATION AMD
AND EVEN USING P TO HALF AS MUCH MIXED HI-RES/TEXT GRAPHICS. SUPFLIED
MEMIFY... AMD IT ACCEPTS EXTEMDED OW DISK WITH COLERR, COMPREHEMSIVE
BASIC AMD MACHINE CODE ROUTIMES TOO!  MAMUAL, FUNCTION-KEY OVERLAY. DEMD

DR PRICE (D] L3oc%s £3595 ™0 OF MRICE L6675 £75.00

VIZAWRITE &6 IS A HIGH-PERFORMANCE ,

- -
GVlza“/flte 64 LOW-COST wORD PROCESSOR, WITH DM-SCREEN
FORMATTING, THAT TRAKES FULL ADVANTAGE

OF THE £4'5 COLOUR,. CHAPHICS AMD MEMORY FEATURES... AMD SUPPORTS WIRTUALLY
ANY PRINTER! WITH A COMPREMEMSIVE AMD EASY-TO-FOLLOW USER REFERENCE MAMUAL ,
VITWRITE IS THE ULTIMATE PERSOMAL COMPUTER WORD PROCESSOR! AVAILABLE oM
CARTRIDGE (L8%-%5 [7B), prse (L2993 L6A) on wiTH VIZaSPeLL (£39-95 [85)

T TOMORROW? *** CALL US TODAY! *** ON 01-545-725&
==

VIZASPELL (D15k) L5095 $49.95 MULTIPLAN [US) (DISE} E39-9% 157.95
VIZASTAR (DI5%} E99:9% 189, PRACTICALC (DISE) 4450 139.95
OUTL JETPALCK (TAPE} Il4=95 113.95 PRACTICALC (TAPE) 53995 134,95
EASYSCRIPT (DISK) LJ5-00 $65.00  MESTER &4 (DI5Sk) El1&-D0 $64.95
EASYSPELL (DI5K) E£56-00 £41.95 THE TOOL (CART) L4595 £39.9%
SIMOM'S BASIC (CART) IS8-00 f41. HOMEBASE 1=4 [(DISK)

ASSEMALER B4 (DI5K) E24-95 121. FRINTLINE &4 [NTERFACE

R R T SR & S A T R S L A e S —
PRICES INCLUDE 15% VAT AWD ARE 1

CORRECT ON GOING TO PRESS.

ORDER EY POST OR PHOME, USING

CHEQUE, ACCESS/BARCLAT CARD OR

OFFICIAL ORDER, DESPATCH 15 BY |

SAME-DAY 15T CLASS POST, PRE-

FAITN DADERS FREE. PRODUCT DATA (%]

AVAILABLE ON REQUEST. REF A30

LAKESIDE HOUSE. KINGSTOW HILL. SURREY, KT2 70T, TEL Dl-546-7254

**** COMMODORE 64 ****

R.B.S.
(RAPID BACKUP SYSTEM)

CONVERT YOUR SINGLE AND MULTIPART TAPE
PROGRAMS TO TURBO-LOAD, FASTER THAN THE
COMMODORE DISC DRIVE. EACH CONVERTED PROGRAM
WILL LOAD INDEPENDENTLY OF R.B.S. NO POKES, NO
SYS CALLS, NO USER KNOWLEDGE REQUIRED. LOAD
“THE HOBBIT" IN 120 SECS. FOR PERSONAL USE ONLY.
CASSETTE £7.50 INC.

HYPERSAVE — 64
A VERSATILE AND FLEXIBLE FAST-LOADING UTILITY. 8
ADDITIONAL BASIC COMMANDS. SAVE/LOAD/VERIFY
UP TO 48K CONTINUOUS RAM AT HYPERSPEED.
CASSETTE £7.50 INC.

BACK-UP — DELUXE

A POWERFUL AND USER FRIENDLY SERCURITY BACKUP
UTILITY. LOAD/SAVE ALL PROGRAM PARTS
CONTINOUSLY. INCORPORATES A SOPHISTICATED
HEADER-READER. FOR PERSONAL USE ONLY.
CASSETTE £3.50 INC.

PRO-SPRITE

SPRITE LIBRARY. DESIGN, MANIPULATE, CATALOGUE
MULTI AND SINGLE COLOUR SPRITES. CREATE DATA.
JOYSTICK CONTROL. PACKED WITH FEATURES 100%
MACHINE CODE. CASSETTE £7.50 INC. COMPLETE WITH
YOUR FIRST SPRITE LIBRARY.

SPECIAL DISCOUNT: ANY TWO PROGRAMS £9.99,
ALL FOUR £19.00 PLUS FREE! SECRETS!
I1/0 GUIDE WITH EVERY ORDER.

CHEQUE/P.0. OR SAETO:

DOSOFT
2 OAKMOOR AVENUE
BLACKPOOL FY2 OEE

*** FAST DESPATCH GUARANTEED ****

The natural

development for

Commodore 64
users

Unlock the full potential of your disk-based
Commodore 64, use Superbase 64 —the complete
records - handling system that puts business-style
power and practicality at your fingertips.

Superbase 64 solves a host of filing problems
with its easy record formatting, powerful indexing
and sorting, extensive outputting options, and its
‘Superbasic’ programming capability.

m Invoices m Stock
= Finance & Banking m Prospects
m Collections m Management Accounts

m Recipes m Car Fleet Records
m Personal Filing = and many, many more!

— The complete information
M4 control system for the
. Commodore 64 includes a
simple-to- follow manual .

Complete your Commodore 64 — Complete the coupon
More indormation on Superase 64 % availlable from Commodore
Dealers. Mapor Retailers or from Pracision Sofwiarg dirgct
From the authors of Easy Script

P Il Il I I I N S S S - s
Please send me more information on Superbase 64

i
Name Tel i
I Address
1 Age i
l Occupation I
Precision Software Lid. 6 Park Terrace, g"'\)%
l Worcester Park, Surrey, KT4 7J2 EC‘E l
Tel: 01-330 7166 Bwer®
l _l Telex: 8955021 :

Precision PRECIS G
i Sol tware
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getting lost in pursuit

WITH THE RICHT PIECE OF
magical/technological equip-
ment, it is pmsihEa to see and
hear from afar. The past is
clearest, the present can be just
a little misty and the future can
be decidedly foggy ...butinan
effort to keep you at least
partially informed, the scrying
glass has been dug out of the
cellar and given a quick polish.

Sadly, causing mystical
black runes to appear on this
Piece of specially pulped wood
ibre has no magic involved.
Technology takes it's toll and
by the time you convert this to
neural pulses, and translate my
apparent gibberish into some
form of understandable
communication . . .some of our
Eruphmies will already have
een proved true (or falsel).

PSS get the Midas touch

PSS are introducing the MIDAS
adventure concept for the
CBM 64 — The Multl Dimen-
sional Animation System. This
appears to offer all sorts of
exciting facilities, including:
3D graphics, data compression,
a form of artificial intelligence,
mixed joysticks and keyboard
entry and expansion modules
for future games. The first
adventure using this system will
be ‘Swords and Sorcery’, which
appears from PSS releases to be
a rather fine example of ‘mazes
and monsters’. Your character
may be developed in
traditional style and then
progress through further
Swords and Sorcery’ modules .
... Sounds great —we’'ll let you
know when we see one!

Piecing adventures
together

Mosaic Publishing have three
adventure games for the '64
about to hit the RAM. ‘Erick the
Viking’ has been written by
Level 9 and is a graphics and
text adventure based on the
children’s book by Terry Jones.
Screen shots on t‘]’:le packaging
look good — so keep your eyes
skinned for this one.

Also from Mosaic, but this
time programmed by Shards
Software are: ‘The Stainless
Steel Rat Saved The World' and
‘Nomad of Time'. Both are
based on books by well known

I =—
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sci-fi authors, Harry Harrison
and Michael Moorcroft,
respectively. Pre-release
review copies of these two
seemed to be a trifle slow in
response time. Final versions
may well be improved —watch
this column for the low down

Beyond midnight

Beyond Software have finally
got to the point of releasin

Lords of Midnight’ (we

almost!) for the CBM 64. This
program has caused quite a stir
since it's introduction for the
Spectrum and is eagerly
awaited by us 64'ers. ‘LOM’
crosses the boundaries
between an adventure game
and a strategy game and by
anyone’s standards, produces
an epic saga. On the Spectrum
some 32,000 different views of
the landscape are claimed . . .|
can’'t wait!

Talent goes West

Talent Computer Systems is a
new software house and
amongst its offerings is a mainly
text adventure for the 64 (sorry
all you other Commodore
owners — but thats the way the
bytes crumble!). Called ‘West’
the program is set in and
around a ghost town in the
Wild West — you J. T. Edson
fans had better oil those
sixguns and check vyour
poncho’s waterproof!

As this will be a regular
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adventure corner, we hope to
foster a certain camaraderie
with you the reader. If you have
any views or news — let us
know. We might even be able

to HELP. Alternatively it might
be just as pleasant to learn that
we are semi-mortal and cannot
solve that problem either.

You are on a mud

bank ...

What next? This is ﬁart of the
opening sequence that you will
find on entering ‘Dungeon
Adventure’ by Level 9. You can
of course ‘thrash around’ every
which way, to try and find
something — anything! — and
generally get the feel of the
game. Possibly some of us have
to ‘get going', move and be
damned etc. But, if you are
planning to be a true
adventurer, sanity must return
and out should come pencil

and paper as you carefully start

at the beginning.

Incidentally, if you do have
a quick ‘look around’ before
starting seriously don't
forget to QUIT first — if you do
not start from scratch you ma
find that quick ‘look around’
has used up some of a pre-
determined number of moves

.. and the light/sun might go
out . . . Or you may develop
blisters before finding the
bandaids etc.

As you move, study each
location description carefully.
There may well be red herrings
but many of the clues to solving
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the game will be in what you
see and meet (literally in the |
better graphics games!). Some-
times the descriptions will tell
you which way you may move
— even if this is so, still try all
directions anyway. Some
rograms have the phrase
obvious exits are:’ | leave it to
your imagination as to what the
un-obvious exits may be.
Moving may sometimes
prove to be a puzzle in itself!
Most adventures will accept a
verb and a noun — in that
order: GO NORTH — some
will accept more cnml\:lex
sentences and many will be
quite happy with single letter
entries for directions — N,5,E,
or W. Find out what your
program accepts. Why waste
time typing GO NORTH if you
can more easily use ‘N’
Simple movement direc-
tions are usually no problem —
even if you do have to type in
GO WEST in full! What can
prove bafflinﬁ is how the
programmer has interpreted
requests for other seemingly
simple actions. Try not to get
too frustrated if what you think
is obvious was not so to the
poor old programmer. Ideally
each adventure should
recognise all the synonyms for
any given word, Eut memory
limitations alone preclude this
— just be patient and learn his
system!
There may be a location

hinted at, which appears
impossible to reach by using

il 7
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5W . . . some programs even
require NMNE etc! Do not
despair, try ENTER “XXX’, or GO
XXX, or IN ‘XXX', or even
ENTER, GO or IN. If it's above
you try CLIMB, SCALE or
ASCEND — you did try UP
didn’t you? | feel that the
simple obvious word should be
used, as I'm trying to solve the
overall puzzle provided by the
adventure, not trying to pass an
additional test on the English
language. | once got {:ilught for
ages trying to put my lamp out
—gmheyrwigse itpburmythe bgsket
| was trying to put it in! — OFF
LAMP, OUT LAMP . . . finally,
and almost at the point of

as mentioned earlier, there
may be a time/move penalty
and also in most games you
must learn by trial and error
what to do with what, when
and where,

Most adventures seem to be
split up into quite definite
sections. Having solved (you
think!) asection, if the program
permits, SAVE your game at
that point. This seems obvious,
but a surprising number of
people end up starting from
the beginning, repeating
dozens of moves Dnﬁf to be
killed at the same spot again
and again.
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giving up, EXTINGUISH LAMP
—ouch! A Thesaurus is a useful
book to have on occasions.

Another thing to look for is
whether you have to type in the
full word — or will the Pirst 4 (or
3 or 5) letters suffice. It may
look cryptic but THRO CRUC is
much quicker to type than
THROW CRUCIFIX!

Be prepared to die or quit
fairly often. Partially because,

One standard puzzle is to
find something in section ‘B’
that is needed in section ‘A’ to
locate something that you must
have in section ‘C’'! Again
SAVEing at some point enables
you to explore further down
the ‘chain’ to ‘suss out’ what
may be needed back near the

beginning. Maost programs
support the following
commands:

INVENTORY/LIST
i R holding.
LOOK R

B
|-
e

Displays all the items you are currently

eats the location description .. . worth
trying if you have just ‘done’ something,
.. you
original description.
In some games this produces a clue (us
ually cryptic), in others it repeats a set of]
i _instructions, and in still others you just get
i R TG a rude comment!
|EXAMIN RVE Very im
iy Ev?rythl%‘;.- Clues, hidden objects and
ik solutions are the order of the day follow-
ity inig this command.
SCORES Displays current score, either as a number
i or as a percentage . . . can oftengiveyou a
. clue to whether a particular action or
b ) object is important.

see an object added to the

rtant . . . if in doubt EXAMINE

A grassy plain to the
north . ..

However well you may solve
individual puzzles, or find
valid clues — they are no use to
you unless YOU KNOW
EXACTLY WHERE YOU ARE AT
ALL TIMES.

Mapping is a personal thing
and there are several different
methods. Almost every system
you use is going to call for

Fig. 3
™ [
BTEEP HILL :
RUMBL INGS A8 E
r
i
St |

GRALEY PLAIN
{ GOES 0N }
FOREVEN

several large sheets of blank
paper! Try to be logical in what
vou do and above all be
consistent. | use a series of
rectangular boxes which may
or may not be joined by lines
indicating whether there is a
connection between the
locations.

Level 9 kindly agreed to me
using ‘Dungeon Adventure’ for
the following examples. First
how to deal with one particular
location (fig 1).

The box represents the loc-
ation which is the SOUTH END
of an ISLAND. On the island
may be found a magical MIR-
ROR. The line at the south
of this location has two
arrows on it, indicating
that | can move to and from this
location in either direction.
‘SIREN" by the side of this line
shows a hazard or puzzle that
has to be solved before free
movement is permitted.
‘WILLOW’ to the north, with
only one arrow indicates
another hazard, and as there is
an arrow pointing in only one
direction — this tells me that |

_ those
the north end of the
island! Lines with CROSS BARS
at E,W,ME etc show that |

cannot travel in

from

cannot trav el in those
directions.
The two additional

directions that you should try
are UP and DOWN. | only
indicate these if they are
accepted. Looking at a srightly
larger section of the map we
have something like Fig 2.

Leav e yourself plenty of
room on the paper, so that you
can record such things as
"SLEEP WELL’ and, if you wish, a
brief note on how to overcome
the spell! If | find a location
where | am moving to another
'section’, | usually write a letter
in the box and start mapping on
a new sheet of paper with the
same letter in the location |
have just moved to.

Above all be methodical —
check every direction. Some-
times you may only travél in
one direction from one
location to another, so only
one arrow will appear on your
map (fig 3). Always check to see
if you can return to a location
by the same path. Fig 3 also
shows how | record a path that
doubles back on itself to the
same location.

50, we have the beginnings
of how to approach a new
adventure — moving an

mapping. Next month we wil b1

have a loock at one of th
adventure programmers
favourite tricks — the maze.
Again we must map it, but this
can prove difficult and calls for
a somewhat different tech-
nique.



Once again, we have
browsed through our
Commodore book
shelves to bring you
this month’s literary

offerings.

Book Title:

VIC 20 Mind Stretchers
Author:

|. Creasey

Publisher:

Sigma Technical Press
Price:

£5.95

DISGUSTED WITH THE HIGH
cost of VIC 20 games filling the
shelves of software retail
outlets and prepared to spend
a little time and effort tapping
away at the keyboard? Then
fork out the price of one game
for this book of 30 ‘mind-
stretchers’ from lan Creasey.
These games seem to have a
high destructive element.
There are bombs galore in
Bomber where your aim is to
bomb buildings and land while
avoiding the anti-aircraft
missiles, Submarine where you
have to bomb submarines from
a plane and Dumper where you
must protect an underground
city from the aliens trying to
bomb it. If your idea of fun is
confrontation with aliens and
assorted weirdos, then test
your skills at Alien Attack
where, while moving tothe top
of the screen, you must shoot
the aliens emerging from the
bottom, Munchers where you
have to defend the town’s dyke
from the Munchers and
Zombies where you must lure
the zombies into the pothole at
the centre of the island.
Animals also feature with
Rhino where you must avoid
being eaten by the rhinos while
fleeing thmupﬁh the jungle, Cat
and Mouse where you must get
the mouse out of the maze
without being eaten by the cat
and Snake where you score
points by eating up green
numbers (why this obsession
with eating?!). Mr. Creasey
does produce the odd yawn
with such well-worn numbers
as Mastermind, Breakout and
Connect 4. But the book is also
spiced-up with such relative

REFERENCE
LIBRARY

The first chapter reviews

BASIC — BASIC keywords,
arithmetic functions, string
functions, logical operators,

input/output statements. The
reader is then shown how to
facilitate BASIC programming
through prints, string handling
and structured programming.
Arrays, binary searches and
sorting methods are incor-
porated into a chapter on data

complexities as

Awari,
African game of logic and

dn

Hammurabi where, having
been appointed Hammurabi,
you must rule the ancient city
of Sumaria for 10 years. An
interesting addition is Life, a
version of a simulation of the
life of cells. The book

concludes with a few useful ||

utilities.

Finally, although the
introductions to the programs
could be described as clear and
concise, | failed to discover the
‘comprehensive notes’” which
Mr. Creasey promised would
help in ‘creating your own
programs’.

Book Title:

Mastering the Com-
mododre 64
Author:
A.]. Jones
Carpenter
Publisher:
|Ellis Horwood Limited
|Price: £6.95

and G.).

manipulation and BASIC is
combined with the 6510
microprocessor in a chapter on
memory management. Sound,
graphics and sprites are
examined in detail before
discovering what the 64 has to
offer in the way of peripherals.
The authors get to the heart of
the 64 with a study of its system
architecture, the operating
system and the kernal. By this
stage, the reader should be
ready to handle machine code
programming — the internal
registers of the 6510,
adﬁressing modes, interrupts,
using an assembler and a full
instruction set. An insight into
the 6526 Complete Interface
Adaptor, the RS5232 and the
registers of the 6526 chip is
contained in the final chapter.
Assorted appendices and
listings complete the book.

So, if you wish to expand
our BASIC anW|Ed|.i{-' and
ully exploit the possibilities of
the 64, this meaty guide €ould
be just what the doctor
ordered.

Book Title:

Putting Your
Commodore 64 to Work
Author:

Chris Callender
Publisher:

Interface Publications

THIS BOOK AIMS TO
provide those readers, already
at home with the Commaodore
64 and BASIC programming, a
deeper understanding of this
machine and its capabilities.

Price: £4.95

THIS SLIM VOLUME OF
business applications enables
the reader to put the
Commodore 64 to work as a




rk

business system.

The first program, Word-
screen, turns your 64 into a
word processor, albeit a very
limited one with 10 commands
at your fingertips. Other
applications included are a
Database package whereby
you can store and retrieve
information on your Com-
modore and CardfiTe to replace
your conventional card filing
systemn. Be spared unpleasant
confrontations with your bank
manager by keeping track of
your spending with Home
Accounts and, for those of you
with short memories, key in
short or long term engage-
ments with Planner of
Calendar. Mailing List and
Telephone Directory allow you
to discard that dog-eared
address book and Spreadcalc, a
spreadsheet package, and
Stock Control are provided for
more serious business
applications. The most useful
programs in the book are
chained together with BOSS
(Business Orientated Software
System) at the end of the book.

Although these programs
cannot hope to replace the
more comprehensive packages
on the market, they should
appeal to the business man or
woman with limited needs and
a low budget.

Book Title:

The Sensible 64
Author:

David Highmore and
Liz Page

Publisher:

Micro Books

Price:

 £5.95

THIS BOOK CLAIMS TO
offer a less technical overview
of the Commodore 64 and its
various aspects than that offer-
ed by the manuals. It is aimed at
experienced programmers and
novices alike. Presented in a
very plain format and
produced in a simple style, it
proves that you don't have to
depend on glossy pictures and
obscure jargon to get your
views across.

The authors haven’t
produced an absolute intro-
duction to the world of the
Commodore 64: rather than
covering the fundamentals of
programming or summarising
the capabilities of the 64, they
launch into the subject of
information input — the GET
statement and the wvarious
function keys. User-defined
graphics and, in a fair amount
of detail, sprites are then
investigated. The delights of

Books

screen rolling, extended
colour ‘mode, high resolution
bit mapping, X-Y co-ordinates
and bit map graphics and
joysticks are then examined
followed by an insight into
sound and music on the
Commodore 64. Information
on disc drives and the graphic
capabilities of printers
conclude the book.

To sum up, although not for
those readers who don't know
one end of a computer from
another, this book, sensibly
illustrated with diagrams and
examples, provides a useful
introduction to most aspects of
the Commodore 64.

Book Title:

Getting More from your
Commodore 64

Author:

Mark Harrison
Publisher:

Sigma Technical Press
Price: £6.95

ANOTHER BOOK CLAIMING
to make some sense out of the
Commodore 64 manual. This

comprehensive volume takes
you from abacuses and Charles
Babbage through BASIC pro-
gramming, high resolution
graphics, sound and the
relative complexities of
machine code on the Com-
modore 64.

Starting with a brief history
of computers, the book leads
into a general overview of the
Commodore 64. It then guides
the reader through program-
ming technigues, Commodaore
64 BASIC, the 64 functions,
character set and string
handling. Computer logic, the
64's memory and character
display mode are covered
betore handling the more
intricate high resolution
%raphics and sprites. Bring your

ommodore alive with a
chapter on sound and turn
your computer into a business
system with knowledge of files,

ata storage and printers, The
book concludes with informa-
tion on data structures and
machine code programming,
and a list of usefuli‘appendices. I
found particularly helpful the
index to the E‘-rugrams used as
examples throughout the

book.

-~ ; !'_J'_-n.

There are copious intro-
ductions to the Commodore 64
on the market but this one
seems to delve deeper into the
subject than any of its rivals and
should prove invaluable to
those readers who feel little the
wiser after scouring the 64
manual from cover to cover.

Book Title:

Getting started on your
Commodore/VIC 20
Author:

Tim Hartnell and Mark
Ramshaw

Publisher:

Futura Publications
Price:

£2.95

lies in that one of the authors is
a schoolboy — the category
from which a large proportion
of its readership is probably
drawn. Unlike many so called
‘introductions’, this jargon-
free book really is aimed at the

TR
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beginners guide to the VIC 208 63
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try your luck in the games
market with a chapter on
creating computer games. The
book concludes by showing
you how to enhance your
BASIC programming with
Simons’ BASIC.

novice: anybody else may find
the authors’ approach rather
condescending.

The book starts where any
self-respecting beginners
guide should start — with an
overview of the VIC's
keyboard. It then guides the
reader through the basic tenets
of programming — screen
input, editing and printing.
Random numbers, loops and
subroutines are explored
before venturing into the
world of sound and music on
the VIC 20. Strings and data are
covered before tackling PEEKs,
POKEs and arrays. Finally, the
reader is shown how to add
graphics — user defined, multi-
colour and high resolution to
his programs. The reader is
encouraged to make construc-
tive use of his new-found skills
with the sample programs
liberally distributed through-
out the book.

To conclude, although this
book won’t teach you all you
ever wanted to know about
programming the VIC 20, it
should give you the knowledge
and confidence to confront
some of the more technical
guides available.

Book Title:

Commodore 64 —
BASIC Programming and
Applications

Author:

Larry Joel Goldstein and
Fred Mosher

Publisher:

Prentice/Hall
International

Price:

£7.95

THIS BOOK PROVIDES A
comprehensive tutorial: on
programming in BASIC on the
Commodore 64, The text is
accompanied throughout by
programming applications and
exercises to test your progress.
The book commences with

an introduction to computers
and a look at the 64 itself. The
authors then take you, step by
step, through the BASIC
rogramming language. Each

esson is incorporated into a
program and, at each level, you
are encouraged to ‘Test Your
Understanding’. Before adding
loops and subroutines to your
programs, learning to input
data and manipulating strings,
and coping with random
numbers, the major Com-
modore peripherals — cassette
recorder, disc drive and printer
— are assessed. A chapter on
filing on the 64 is consolidated

AR PR
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The authors have produced
informative

a do-it-yourself Word
Processor,
instructed
knowledge thus acquired to
raphics, desi
adding soun
music to your applications; and

You are finally : . ]
introduction
programming on
elucidated throughout
appropriate examples and self-

test exercises.




CASH CONTROLLER

COMMODORE 64

HOME BUDGETING
& BANKING SYSTEM

ON CBM 64 DISK AND CASSETTE

A professional style muiti function Cash
Controller program. In disk format you can load,
and make an entry ... or update your existing
records ... in just seconds. This easy to use
program can handle up to 400 transactions,
giving instant statements of your bank balance.

BANK ACCOUNT

® Statements ondemand @ Highlights under/over

from any date to date. spending.

® Holds up to 400 Full budget expenditure
transactions. breakdown.

® Standing order facility. ® Budget “re-think”

® All transactions canbe  facility.

automatically coded to LOAN/MORTGAGE
dllocate up to 16 budget CALCULATOR

headings.

® Search facility for any
single item by description
or amount. ® Interest rates
HOME BUDGETING ® Payback periods

® 16 budget headings, 9. e Capital sum

Gas, Rates, Car, Tax - you ¢ period of loan
can choose the headings.

All you ever wanted to
know but didn’t like to ask!
Calculates:

® PRINTOUT FACILITY USING STANDARD
COMMODORE PRINTERS OR SEIKOSHA
GP 100VC.

¢ FULL SECURITY WITH PERSONAL PASSWORD.

® SAVE DATA ONTO CASSETTE OR DISK USING
1541 DRIVE.

DISK £14.95 TAPE £9.95 (inc. P&P)
CREDIT CARD HOTLINE 06286 63531 (24 HOURS)

--———_—-----1

| Please send me:
Autocalc 64 DISK

at £19.95 .
I — Awutocalc 64 TAPE

At £14.95
| __ cCashController 64 DIsK at £14.95
_ Cash Controller 64 TAPE a g 9.95

[Overseas orders add £1.50 P&P).

| enclose Cash/Cheque/P.O. payable to Richard
Shepherd Software Ltd. OR please debit my ACCESS/VISA
card No.

N EEENE SRR EERENER

Signature
NAME

ADDRESS

TEaaR
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C: Which spreadsheet is suitable for :
accountants, engineers, scientists and home users /
A: Autocalc 64 is ideal for any application involving
extensive manipulation of data and formulae from
financial planning to market research.

Q: Which spreadsheet offers an advanced level of formula
handling?

A: Autocalc 64 copes easily with trignometrical
functions, parenthesis and boolean logic as well as
totalling and averaging.

Q: Which spreadsheet accepts complex conditional
statements ?

A: Autocalc 64 can handle statements as complex as IF
al1<4,000 OR a1>8,000 AND a2 = 500 THEN b1=0.

C: Which spreadsheet offers a flexible screen format ?

A: Autocalc 64 allows you to select (i) column widths
from 3 to 30 characters (ii) the number of rows/
columns you need (iii) up to 2,000 cells of information
[iv) text or numerical entries lined up to the right or
the left, or a combination.

Q:Which spreadsheet offers a choice of numerical formats /
A: Autocalc 64 gives you a choice of (i) integers [ii)
floating decimal point (iii) currency (iv) any
combination of these.

Q: Which spreadsheet offers a full ‘replicate’ facility 7
A: Autocalc 64 has an advanced replication function
for transferring text, data, formulae or conditional
statements from any cell {or block of cells) to any
other(s) without monotonous retyping. A ‘go to’
facility will take the cursor instantly to any cell of your
choice — saving time.
Q: Which spreadsheet is easy to use yet advanced in
operation?
A: Autocalc 64 is designed to guide you — helpful error
reports diagnose input or formulae errors. A full
demonstration program and comprehensive
instructions are included.
O : Which spreadsheet is compatible with standard
Commodore printers?

: Autocalc 64 gives you a printout facility using any of
these printers: Commodore 1515, 1525, MPS 801,
1526, MCS 801, DPS 1101, Seikosha GP100VC.

Q: Which spreadsheet is 100% machine code for fast
efficient responses, and offers a choice of saving to disk
(using 1541 drive) or to tape using a C2N unit?

A: Autocalc 64 — as if you didn't know!

Q:Which spreadsheet sells at a realistic budget price?

A: Autocalc 64 costs just £14.95 on tape, £19.95 on disk
inclusive of VAT and P&P.

Q:Where do | get one?

A: Ring us now on 06286 63531 (24 hours) to place
your ACCESS or VISA card order, or complete the order
form and send it to us today. (Prompt delivery
promised). Autocalc 64 is available only direct from
Richard Shepherd Software.

CREDIT CARD HOTLINE 06286 63531 (24 HOURS)

RICHARD SHEPHERD SOFTWARE
ELM HOUSE, 23-25 ELMSHOTT LANE. CIPPENHAM, SLOUGH. BERKS.  TEL. (06286 63531




Chris Palmer takes
another look at MIDI
and shows you how to

set up a system.

| THOSE OF YOU WHO MISSED
| last month’s article must be
| wondering just what a MIDI is.
Well, it's not animal, vegetable
or mineral, it is in fact a Musical
Instrument Digital Interface.
What MIDI enables you to do is
to interface various musical
instruments (usually key-
boards) together. Infarmation
from one source can then be
passed to another and vice
versa.

For many, the most
important feature of MIDI is
that it also enables you to plug
these devices into a computer.
This means that your computer
can record what you do on any
keyboard which is attached
and, if you want, play it back on
any other keyboard which is
attached.

Because a computer is very
good at manipulating
information of any sort once it
is stored in its memory, itis also
possible to edit or change the
musical information. This is
obviously a great boon to both

rofessional and amateur alike,
ecause we all make mistakes.

You don’t even have to be
able to play a musical
instrument to use a MIDI/
computer system. The note and
timing information for your
composition can be entered
using the computer keyboard
and then played out through a
MIDI device attached to the
computer, a sort of space-age
player-piano if you like.

So, that briefly is what MIDI
is. Now let’s have a look at how
to go about setting up a system.

Setting up a system

For the purpose of this piece
we are going to take the
Commodore 64 as being the
basis for our computer/MIDI
system. Why the 64 you might
ask? Well for the simple fact
that the 64 is one of the most
popular computers around at
the moment, and therefore a
lot of the development of MIDI
interfaces and software is done
for the 64. So, having agreed
that the 64 is the heart of the
system, lets consider what we
need in the way of a mouth.

When buying an interface
of this sort, you have to apply
similar criteria to when you buy
a computer: chiefly, what
software is available. You don't
want to land yourself with a
system which isn't going to
grow with you.

A lot of the companies
producing interfaces are
themselves producing the
sotware to accompany them.
This at least means that the
software will run alright with
the interface, but it does create
other problems. Because the
software authors are so
involved with the design and
development of the interface,
they often lose sight of the fact
that it is the ordinary punter
who is going to have to use the
thing. Quite a few of the
Eackages which | have seen

ave been less than friendly in
places. More often than not the
documentation and examples
given in the manuals are
misleading as well.

Given that we are a nation
of tinkerers, it might also be
worth your while finding out
how accessible both the
software and the interface is to
Erying programmers. Who

nows, you might even be able

to sell your creation back to the
company. Try and find out
what the companies’ future
software plans are, and
whether any other software
companies are writing for the
interface.

Ins and outs

The purpose of an interface is
to pass information from one

lace to another, so let’s have a
ook at what your interface
should have in order to talk to
the outside world.

For a start it should have a
five-pin DIN socket labelled
MIDI OUT. This is essential
because, without it, your grand
composition will have no way
to travel to the keyboard in
order to be played. Don't
worry if the interface has more
than one of these, it just means
that the interface can talk
directly to more than one
keyboard at the same time,
without having to resort to the
rigours of MIDI THRU.,

If you want to be able to
send MIDI information to the
computer from a musical
keyboard, then you will need a
MIDI IMN. This works in the
same way as a MIDI OUT, only
backwards. You should only
need one of these, because
unless you are a closet Rick
Wakeman, it is unlikely that
you will be using more than
one keyboard at a time to
program the computer.

Though not essential,
another connector you should
look for is SYNC or CONTROL.
With one of these you will be
able to play back any
compositions in time with an
external source. More often
than not this will be a drum

MIDI
iE

machine or rythmn box, which
provides a trigger signal out for
just this purpose. Unfort-
unately you can't synchronise
with a real drummer, as these
will no doubt take exceptionto
having a jack plug rammed up
any available orifice.

The last connector you
might run up against is one
labelled MIDI THRU. What this
does is provide an exact copy of
the information being passed
to the interface via the MIDI IN
socket. The real advantage of
MIDI THRU becomes apparent
more on the keyboards than on
the interface. Using it you can
‘daisy chain’ several keyboards
together in such a way as there
will be no discernable time-lag
between you playing a note on
the first keyboard and it
sounding on the last.

Above all when buying the
interface, make sure that it will
do what you want and, if
possible, have it demonstrated.

Sorting out the
software

Carrying on our journey from
the rxeart. via the mouth, we
arrive atthe brain. Here really is
where any system stands or
falls, on the quality of the
software, It is very difficult to
lay any firm guidelines here
because everyone has a
different idea of what they
want to do with a system.

— RS
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- At the moment MIDI|keyboard market is nearly as | voice/program changes which| where the note information is

Be software falls into two|bad as the Hi-Fi market. Walk | occur. With this information| input from the computer

R categories: composer pro-|into any music shop and you | coming through MIDI you| keyboard. Also available is a

o grams which record, replay and | will immediately be assaulted | should be able torecordonthe | sixteen track real time

up edit musical information which | by row upon row of shiny | computer every aspect of your | sequencer in which each
is sent down the MIDI bus | keyboards, crammed full of the performance on the keyboard. | channel can be assigned to a

R from an external keyboard, and latest in LEDs, LCDs, VCFs, It is best to check that the| different MIDI device. The

he those which perform similar | sliders, benders and triggers. If | keyboard will work with your | price of the interface is around

s functions, but who take their [you ask a shop assistant for | computer/interface/software | £99.

of anl.g Zom the computer ;,sﬁme::elp you will 500{;‘: realise | as S{I:;medmmbinaﬁjﬂns will not

ad eyboard. ; . at the computer industry is | work, despite the fact that

IN The prime consideration for | not the Dnlﬁ"PlﬂCEThatsurvi{res MIDI s sﬂpposed iy e Keyboards

o any program is the amount of |on jargon and buzzwords standard. Korg Poly 800

it storage space that is available For a lot of people the e :

i for the note information. Itisn’t | criteria on which a keyboard is What's around This is an eight note poly-

worth having a program which | bought is purely price. The phonic synthesiser with 64 in-

can drive 16 keyboards, edit
any part of the tune and make
the tea, if it can only hold ten
seconds of music. For a
composer program to be any
good you need to be able to
write more than one part into
it, and then have them played
back simultaneously. If you are
after one of these ‘multi-track’
Fackages. then find out the
imits of how many tracks you
can use, against how much
note information can be stored
on each track.

If the package does not use
a MIDI keyboard as an input
device, find out what system
you have to use to input the
note information. It would be
pointless buying a package that
uses standard musical notation
if you do not know how to read
music,

If it is a multitrack package,
then find out whether each
track can be sent to a different
keyboard as one of the big
bonuses of a system like this is
the ability to write on one
keyboard and play back on
many. Above all, when you
choose the software, have a
firm idea of what you want to
do already in your mind and
then make sure that this is what
the package can do.

Choosing a keyboard

Leav'rnf the body now
(probably through the nose)
we journey into outer space in
search of the device which is
going to turn our wonderful
composition into reality.

Be warned, the synthesiser/

problem is making sure that
you're getting the most of what
you want for the price.
Obviously, the prime
condition that the keyboard
must satisfy is that it must be

MIDI compatible. Like the
interface, it must have both
MIDI IN and MIDI OUT

sockets. Find out whether the
keyboard can change the MIDI
channel it responds to. This is
particularly important if you
intend to use more than one
keyboard with the computer.
For instance, if you have two
keyboards with the same MIDI
number attached to the
computer, it will not be able to
differentiate between them.
This destroys the advantage of
being able to play back a piece
of music, with different parts

being played on different
keyboards.
If you are not yet

conversant with how a
synthesiser works, it would be
best to buy one of the MIDI
equipped piano/organs which
are on the market. If you intend
to get into synths as well there
are plenty which offer pre-set
of pre-programmed voices
which will get you going.

Find out what information
the keyboard sends out via
MIDI. This can range from only
the note value and duration,
right up to the parameters that
make up the sound.

As a rough guide the
keyboard should send the
following information: the

notes which are being played,
the position of the pitch bend
control (if it has one) and any

Hopefully now you will have
more of an idea of what you are
after when putting together a
computer based MIDI system.
To help a little further, here are
some interfaces, keyhoards
and drum machines which
would be a good place to start
yourself off on the road to
computer compaosing.

Interfaces

Sequential Circuits Model 64
Sequencer

This contains all the operating
software in ROM and plugs
into the expansion port of the
64. It has MIDI IN and OUT
along with facilities for
syncronising it to an external
source. It can be programmed
in real-time and offers
multitrack recording, editing
and auto correction. It has a
capacity of upwards of 4000
notes in real time. Proposed
software updates include step
time input. The price Iis
between £150 and £180.

Siel MIDI Computer Interface

This interface comes supplied
with a two way adapter which
will fit both the 64 and the
Spectrum. It features three
MIDI OUTputs, one MIDI IN
and a MIDI THRU. It also has a
control port for external
synchronising. The software is
available on disc or tape and at
the moment comprises a six
track monophonic sequencer

ternal memories. The sounds

are a little thin sometimes
but are on the whole
very good. The MIDI

channel can be changed and is
implemented through a MIDI
IN and MIDI OUT socket on
the back. The Poly 800 is
available also in the form of the
EX800 which is a keyboard-less
expander unit. Its features are
virtually identical to the Poly
B00 except that it lacks the
keyboard and the bend
control. The price for the Paly
B00 is between £400 and £450
and the EX800 between £300
and £350.

Siel MK900

This brand new keyboard from
Siel features 10 preset sounds
of which any two can be split
between different places on
the keyboard. It also features
an inbuilt rythmn unit which
can be programmed. The
quality of the sounds is quite
good considering the price of
around £449,

Drum machines

Yamaha RX15

A very good digital drum
machine which can actually be

played from a keyboard via
MIDI. It has the internalfl &7
memory to store 100 patterns

and 10 songs made up of 255
parts. MIDI IN and OUT are
provided, makjnﬁjit possible to
record and play back patterns
using a computer. Price is
around £450.



When you are stuck
with only one disc
drive, making your
back-up copies can be
a long process. Take
out the strain by using

this program from
Grahame Davies.

IF YOU OWN A SINGLE
disc drive, you will soon
come across the problem of
backing the disc up. Even if
you own two drives or have
access to a twin drive, there
is a need for a good,
selective back-up pro-
cedure. There are several
program s available to do
this but all of them require
several disc changes. In fact,
the minimum number of
disc changes for backing up
an entire 1541 disc is three
because the Commodore 64
can hold about 62K of data
at a time and a 1541 disc
holds about 165K of data.

Another problem with
these programs is that they
are often difficult, conf-
using and clumsy to use. The
enclosed program Eoes
some way to solving these
problems. You will notice
that apart from actually
reading a file and writing a
file, the program is written
entirely in  BASIC thus
making it easy for you to
improve on it and add your
own extra commands and
functions. If you select one
of your discs that you
require to back-up, you will
probably find that you only
really need to take a copy of
about half the ftiles
contained. This will arise
due to several reasons:
perhaps you alreaady have a
copy elsewhere, there may
be several versions of a
program you are writing on
the disc and you only need
to take a copy of the latest
one and so on.

Drive on

The program will work for a
single drive, two drives on
different device numbers or

MULTIPLE
FILECOPY

for a twin drive. The facility
is given to header the disc
you are copying onto so you
may use a brand new
(unformatted) disc. If you
have a single drive then you
will simply press Return
over the first four questions.
The directory will be read in
and listed to the screen.
Displayed will be the file
name, the file type and a 'y’
against each name to
indicate whether to coﬁy
the program or not. The
program will not copy
relative files. You may now
cursor up and down the
screen and enter ‘y’ or ‘n’

MULTIPLE
FILECOPY

against each entry. If you
cursor off the top or the
bottom of the screen
(assuming that there are
enough entries) then the
display will scroll. If you
press ‘h’ or HOME the
cursor will move to the top
of the screen. When you
have finished, press the ‘e’
key.

Having pressed ‘e’, the
files to be copied will be
listed to the screen with the
amount of space taken by
each, then the total buffer
size and the difference
between this and the sum of
the programs’ size will be

printed. The chance to re-
edit the list is then given. If
there is enough buffer
SEH('E then the answer to
this question is defaulted to
‘n'b. If there was not
enough space then an error
message is printed and the
answer to this question is
defaulted to ‘y’.

The copy will proceed
when you are ready and at
the relevant time you will be
prompted to insert your
destination disc. Any disc
errors are reported and if a
file already exists on the
destination disc, the option
to overwrite it is given.

L =
-



Getting lined up

Lines 100 to 140 in the
program listing bring down
the top of memory (which
you will have to reset having
run this program), set a
pointer to where to put the
machine code and also set
the buffer start and end
points. The bufferis the area
that the files from the disc
will be stored in. Note that
the full capacity of the
Commodore 64’s memory is
not being made use of here.
Also note that by changing
these pointers, this program

will run on any Commodore
machine.

Line 150 allows up to 80
files to be read in from adisc
which should be more than
enough. If it is not enough
the program will crash with
a bad subscript error and
you will have to increase all
of the ‘80°s on this line to
cater for this.

Next in the program, the
machine code is read in
from the data statements at
the end of the program and
POKEd into RAM. This
machine code simply reads
a complete file (sys p+3) or
writes it.(sys p).

Lines 200 to 300 ask for
the information about your
drives and gives suitable
defaults. The directory
pattern is the same as when
you load a directory from a
disc. Thus ‘fi%’ will return all
of the file names startin
with ‘fi’, ‘%=p’ means aﬁ
program files and so on.

Lines 400 to 599 read in
the disc directory. If you
look at this closely you will
get the idea of how the
directory is stored on disc.
Line 460 is calculating the
file length for instance and
lines 490 to 500 get the file
name.

Lines 600 to 699 allow the
editing of the program
names. It is here you could
perhaps add another
function — maybe one to
make the cursor go to the
bottom of the screen and
Itﬁen to the bottom of the
Ist.

Lines 700 to 799 list your
selected files to the screen
and check on buffer size
etc. and lines 800 to 2000
actually do the copying. The
data at 61000 is for the
machine code and lines
63900 onwards save this
program to disc keeping
one back up copy of it.

Program Listing

Il rem *sssssssssmsmns sEEEEEEE TR AR
0 rem * ) .
¥ rem * multiple file copy .
M rem *  szaEEEEEEEEdEEREEE L]
¥ rem = -
&0 rem = owen mander!eld 3/84 =
0 rem * Erahame davies Tidh =
80 rem ® *

Fl rem *EEFEE R R AR RN RN R R R RN R AR RRE
180 rem

160 plap

208 printtby Owen Manderfiel|d®sprint

210 pring® Source drive e
220 prina" Destingtian dr ive (7 L
230 prina® Source unit &=
280 prinz® Destlimarion unit E"
250 prine” Directory patiern tap®
60 print"New Destination Disk n"

370 primt® Disk header name nfa®
300 printchr301%)aprintipring
305 rem"9CRSR ledn * No, * means press

Y& input*New Destinatian Disk
163 (InS<*"y"thenprint:gorods0

110 pokedd, 3olgelr pram tap of mem = 53000
1370 pad*k(96 I ram code start SA000
130 bs=3"0096.2%25& srem buffer start = 53200
180 be=|0%&09%6 bulfer end = 5a000

1M dim f1%{30), (50RO}, faS080) ESCRO) plIRG) p2 (RO}

seem poke up machine cade

170 reada: ifa<999cthenpokepl aiplepl+ligotal?
00 printchr S{0aT)chr SO L0 "Muitiple Pile Copy Prog.*

lelt cursor Mo, times

MO0 inpuk” Source drive OSCRSR lefs =39 psd
Y20 impun® Destinat ien df ive DCCASR ledt =3¥>=pdd
330 input® Rource unit BACRSR ledit =32"psu
0 input® Destimation unit ECCHSH ledn #3327 -du
150 input® Directaory pattern *:pOCRSR |eft =3";dps

n{CRSRE lef1 =3>"gns

-

Gbk asislibeiodbogosubblO:printehrS019)jalnaligatosd’
670 ifad=chrd{27loraj="e"theni=999:go o690
673 |l|z-c11r SU19)oraS="h"theni=OiprintchrS(19)j:gotobes

s10 ifa
630 ilizmlthenprintchrSOia3)isizi-1I
692 iflm<28thenine Ims]

699 nestefarizltalf:getaSinent

TO0 primtcheS{ 147)°Flles 1o Copyi-"ntfeBathed
TI0 forieltonts ifrighaS40eS0id, 10 "n"then? 50

P20 tfetfeleoubathe 25heF 19000

730 printeigheSOateS(edd, 20" =080 brabli25) ledeSiLes00),3);
"eatrSCEIB0iI 250D, 5)

r "tE"Byteas®™

="be-bs", Free «"be-ba-th
ifbe-bs-tbiOthepprintiprine"Bul fer Too Ful |®rab="y"
"adchrSOLSThcheSE 1A behe SE137)

TED primt™ ®rightd{=
750 nextrprimtzprint*Total Files ="pi®
Tl print*Buffer size
770 af="n"¢
TR0 print:primnt"Re-Edit List
iz Il'l|lll‘-ugi-fa.s’:}"n"l:hrnﬂ.:lﬂ

TEF ifbe-bs-th<Othenprintiprint™Buifer Too Full®:gatez000
¥uchr SCI3TcheSUIRT dehr 501570

90 printiprintProcede with copy
P95 inputafcifaf<r"ytehanend

300 primr:print*Aeading Files From Seurce Disk®

BI0 tf=0:pl=bsip2-bs

B30 Torisltonf s idrigheSq0eS0i), 10"y " henE90

EM) tfctfslzprinttftabiabis(i);

E33 openl su 3, ImidSiserSiad) 20a o800l " laeSidebdid, 1)
B8 inputsdy . a,af,B,coprint® - "a%:ifathenclose ligoto 2008

E30 print®stare"plpipokeal, pl/256ipokesdl, pl-296"peekifk])

E60 rem now

LEQ plCid=plepCibepZeplepdiclonel

90 next

OO afsdiddd or suddbduthended

$I0 prinviprint®Place Destination Disk in Drve®
20 Enput®ls Disk Ready yOCRSR left =3 " a%

530 ifaS<k "y thendll

¥4l ifnS<ry"rhen 000

1000 printiprinc"Writing Files to Destination Disk"
1006 plsbsipabs

1620 ford=ltant i lraghtS00eSdid, 1)< "y " thenl 090

1030 tEstfelifl5a™, s leltS0ins0ih, 1™, w

1035 primcefvabl4)l50ibjropenl du, ¥, (midiisarSidd),2)e" s "+ I50i0a015)
1080 input@dl 3, 8,a5;, b, ceprintrabl 20 a%:ifaz0tkhen | 050

1082 closelsifat<»&3then 2000
10% input®File Exists Replace

CrchrSl13)andaS<oche (17 ) thenprintehe S La5hprini-legotok?Tsrem illegsl key

& cad bulfer starting at BM0,E4] nove end addr returned in 682, 663
E70 sys pedipZeopeak (642} 256%peek (683)iprine®
E75 inputdd,a,aS,b,coifathenprintad:close ligoto2bng

yOCRSRE left ®33" aboifaS<d "y "thenlG90

IFEm CUSror up
trem pressed & to end
pfem pressed h or home

irem clear keyboard buffer

Endép2

AT0D input® Di ik heagder name nameSCRSE left #8327 zhS
M0 printrinput"Correct yOCRSR ledt =3 ;aS: ifaSC "y thend00
%0 openld su, 13:openl ) du, 15
MO0 printiprint:"Reading Source Directary™iprint®Press SPACE ta STap™:print
W0 apenl,su, 0, ("5 arightS(serSisd), I pam s e dph)
20 Inputle,a.af, b, ifaz0ehenbsl
¥3¥0 &loselipfint™Directory Errofr = "a® "a%" ,"b","c:end
bl geoll a5, a8: =0
450 geoltl ,a5,65, 5. d5:ifa%5+b5% " then 590 rrem end of directory
452 geraSrifa§=" “thend9d trem hil space bar so lorce end
b0 f1%00zasciciechrS(0))+236%asc(dS+chr 5000
70 geedll ,a5: ifab=" "grafachr S0 180 thens?d trem a% LSpace OF FWE Gn
W30 ISCida® g idaS<dchrS{d&)chendS5{ilzal sram chi 5038) = guate "9
W0 getf ad:ifaSachri{3alchensla get dile name until gquote
¥39 ifaf=""thenb5z" "rgoto3i0 ditto
300 f5Cid=05(i)+aS:gotoadn ditta
510 gerd b5 ifb%" "then’lO em don't wanl spaces
520 getsd afritad>""thenbiebicad:gara 320 E
530 bS=leftS(b5, 3) 00 l)=bS«"y";ifbSa"rel " thensi]
340 af=rightS{strSlal, 20+ “slefebid50Qds" i
43 ad=adeleftFO0eS0il 30+" "erighoby® T IR IR TAREFE TR
% 30 printaSeddS(i)zal
a i $60 imisligataddo
!f 30 cloaselinfain2
: :2? II?;_':"-'““ 1470 e=5elect files to copy"eprine"CUR up/Down Y,N or E*iprint
"r 602 Ballridind<Z0cthenbent
G BOS ﬂ'l:p;-:lillllﬁl[,:gc:u,‘.:l;.
610 forjeatobeprinef PSS leabd3brightSCeS0 )}, 1) nextsreturn

O i b0 I"II'I'H'II$[|‘H'|pr|-'||::pr:-||;Igr|a||:¢n!
623 primtffSLil® "ched{IE1*right${ft5(i), 1dechrS0106) srem rvs on and rvs aff
jt &30 petaS:ifa%=""thendid

R0 | HaSar " arabes n "t henk s

ir B8} TedlidmleteSCdesid M saSprintcheS0185)tabl 3] badigo o0
&30 printche S0 I83) tab{ 30 br ightSCEeS0id, 1) SEARECR
e 660 ifaS<> S andaS<rchr Sl 145 )Jor iel thens?n
i5 BB izi-RiprintchrS(I8SleheSl 1450 sein=In-11ifin20ernf<25thenb9%: rem Cursor up

(RT F'Int#H-."!"amlﬂﬁl'.t"E.[l,l:lllI‘:I-.'.-"~|5l:|lg,z.:.-_oll.;1lj
1050 plepBli)ep2=pliidiprint "start=pl;

1033 pokebdl plf256pokeddl pl-236"paekiful ]

1063 pakefed, p2f 256 1pokedd 2, p2-758"prak(663) rays p

1070 sys p irem set start and end address and transmit
19735 print® Emd®p2

1080 inputiM3,a,a%, b, ciprintafrifathenclosel tgote 2000

1090 clasel:mext

1100 prFint:pe opy Finished"send
2000 primtspr it "COPY ABMITED®:end
61000 data 24, 066, 66, 17%,128,2,133, 58

GLOL0 data 173,129,2,0133%,99,142, 1,33

B1020 data 19K, 2%%,160,0,%2, 228,355, 183

61030 dava 9%, 250,98, 208, 2, 250, 99, 165

61080 data 150,260,239 065,98, 141,030,2

6l030 data 1&5,99,1861 080 ,3,32, 206, 258

61060 dava 96,073,126, 2, 039,908,173, 129

6iO%0 data Z,0133,99,162,1,32,201,255

61080 data I60,0,077,98,32,7210,233,230

61090 data 9%,208,2,230,99,165,98,703

6LLOG data 130,27 308,236, 165,9%,205,151
61100 data 2,308,229, 32,200,233, 96, | 70

61120 dara 999

&3900 apen| B 15 pfS="micea ™ rprinmoml ,"s0;:=f5%,
X920 printgd  rOriS . bakz"15:gosube)Pen
EXFA0 1-«]-!("'.;:"-r5|.l:guﬁlllrﬁ1‘?£f.’:gnu

BIE0 gerdl adrprintafisifaitrcheS( 13 thens 960

bak™ rgosub6I60

@ il .
2 K it
o i, _
5 e Hax & S 5
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There’s nothing like a

traditional alien-

—="  SPACE
B AT T |_ E

unexpanded VIC 20

Line number Action
game from A“drew 3 Prints your score and the
number of lives left
Booth. 6 Draws approaching stars
9 Draws ;1ﬁf*r‘|h
2 : . 14-16 Moves your ship
The aim of this game is to shoot 18-22 Reads keypress
as many aliens as possible while  3.74 Controls shooting
dodging the stars. The game is I5.34 Sets screen
operated with the following 3544 Sets your shooting and goes
keys: to instructions
2 44-54 Instructions
{( :Léif;h‘ 57-60 St_arw game
7 = Fire 61-66 Gives score plus play another
game routine
Alternatively, you can use a  67-72 You get killed
joystick with the fire buttonto ~ 77-90 More instructions -

hyperspace. 100-108 Sets data for graphics




GoTove

GOSUESE - 00TO& -

PRINT"MREC: "5 SPCCSI LY " "FORI=1TOLY ! PRINT® . ", MEXT POKEZL4.21 PRINT RETURN
J=]1

FORI=1TOLU

FPOREE+Z2WRND (T2, 46 HEXT

O0SUE3

FORT=1TOU

I=RMDCTI  m2@  [F [ LI THENIR
IFUETHENFOR [ =] TOS@  HEXT
POKER, 32 FRINT
GOSUB3

e e o 0 ) TP O e L B e

LY.

13 OETAS  J1=PEEK(PA)  PORERE. 127 J2=PEEK(PR) POKERE. 259
14 IFCAS="JY0RC JIANDLE =@ ) AMDAS 7SO0 THEHA=A-1
13 IFC(AS OF{ JT2AND | 28 =@ ANDACTI2 1 THEHA=F-+ |

"OR{J1ANDE }=@} THEH 1B

IFHYm@ANDHT 2 THENHY = | - HTaWT+] - GOTOZ7
IFHY= 1 THEMH Y=

-

o
(=]
=]
=
=
5]
-]

28 IFHY= ] THEHZ?
21 IFPEEK LM »a8 THEHEE
=2 POMERA.3%
23 LE=PEEK (A+223 ' LO=PEEK(A+44 ) : T1=PEEK (PR}
24 TFLDCIZANDCAF="Z"0R{J I AND32 »=@ i ANDL 04 AMDLE L 4ETHEH 4
25 IFLE=32THEMZT
@6 IF(LE=460FLE=6] DRLK=620RLE =58 ) THEHSSE
Z7 JuJe] - [FJCOBBTHENS
B U=Ls]  GOTO4
£F POKEMW: @

(]
=

HaB+ IHT (ZZw@HNO(TI) ) - TH=RNDCTI >

IFTHZ . 4 THEMPOKEN. €8 POKEM+ 387 28,6 GOTO11
2 IFTH>, | THEMPOREM. €1 - POKEN+30729., 4 GOTO11
3 POKEN: 62 - POKER+3B720. 5007011

Lk L
P =

4 LeRedd
35 IFPEEK(L »=€@THEMS=5+28 00T038
}'g IFPEEK fL el THEME=5+df - GOTO3S

A7 IFPEEK (L =2 THENS=5+80  GOTO3E

38 POKEL-22.31 ! POKEL 42 POKEL+39720. 1
1% IFFG=@ANDSs=?SaTHEML =LY+ ]  Fh=]

48 POKEY. 1S

41 FORI=zZzZTOZIBSTEFZ

» 30 POKEM. 1 1 F{EEL, 32 POKEL . 38 POKEN . @ MEXT :POKEL-2Z . 32

IHT=. 3 - FOKEX: 3 ' FEINTTAE{ 5 "BMIMETRUCT [OHS® "PRINTTAEB.S) “iEL] EREE"

4% PRINTTABCT)® T
45 PRINTTARLY :
AT PRINTTRBLT @
4% FRINTTARCT =" @ dE ETE
43 PRINT*MEGCORE 750 FOF EXTREA
9 PRINT*NMOU CAH 00 HYPERSPACE® PRIMTOMLY TWICE®
I PRINT*NMOU MUST FIRE AT THE" PRINT"ALIENMS 2 SOURRES IM” PRINT"FROMT OF THEHW®
32 FORI=1TOL09RE - HEXT : GOTOZ
23 PFRINT"HE = 2 x
54 FRINT"M =m
5 PRINT"H = = =

OKELSE . @ FRINT"D" POKE
¢ FORI=1TO24  PRINT “HEXT

* - RETURM
5 EM=R FG=0 - A=PH1] B=Bl 64

1-22 PIEEZL4. 18 PRINT

FEIMT ™ Mg YU SCORED: "s
[FEXHI THEHMI =&

FEIHNT M WIGH SCORE - "M]
FEINTTAR. 4" emEFLAY HOAIHN voN"
CETA%: [FAS THEMES
IFAE="H"THEM 1 &2

RECR} GOTOL

DEERA+J07 20, 4 POREZEETT . 1 28
R

FeRue il YR

il Bl

L=y~ -A=7F311

IFRIGHT S (2%, 253" TS" THEM1 B3

FOEEISEETT . 0 POEEY. @ POKEX. 14 PRINT=2

FLY=ATHE HGOTOSS

SAJBSI - GOSUES

=1 T8 HEXT : GOTOL3

V WEIEBTY. 217 PORES

73 PRINTTABRC I o 2%

IHTTA “EUGE JOYSTICK OR™

[NTTRE ‘. LEFT"

&2 PRINTTAE i EIGHT*®
FEINTTABLT:"®  FIRE"

@4 FRIMTTAECS " BEPALE

85 FEINT*MME ENTER 5kK1

5 FETAS [FFuls THEMZE

[FASC RS CA490RASE (AE ) 5S4 THE MR

UsAL CFeg s HT =0

FRINTTAE L2 """ i IFET=1THEHZ

8 PRINTTRE{S)*RATT) FLERSE WRIT

. =

= =l = = = G 'y T O s (1 O O O A LR

A & Gl B,

REW ECROTH™ - GUEIES

POKESL, 255 POKES: : FOKEZ14
¥z W=36HTE H=368TT: veis H FOOTH™ s Prmdr]
A.8
33 FORI=@T0472  POKETLE HE
24 FORI=@TOS1
¥5 RERD®
98 POEETEA =] . A HEXT
ar EnRl 3% FEADA . FOKE T3S A HEXT
96 POKE 235 POKE 35 GGG OR1E - GUTUAS

32 DATRAGE. 24,153, 255, 15
188 [ATAB. 24,88, 126,295, 24, 36
DATAZ 60, 126, 255. 219, 195, 1 26 66
¢ DATHZS &, 16 2
3 DATAZSS.255. 165, 25
DATAG, 1.¢

] . 255, 35, B ik

DEE, PR |29, 0

1av 4.8
1A8 POKEESD, & POwE

4.2 s16.8.4

IEEES, 240 PIHEISSEE.,

RERDY.

FETURH

HEXT : POKER, 42 FORO= 1 TOS@  HEXT ' MENT

71
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Dave Burnett helps
Your Commodore }
readers to design your
own characters with |[
the minimum of j
effort. i)
TYPE IN THE PROGRAM AND | address (in RAM). Having | CLOSed). When finished, key | program and you lose your 'i
save it before running it. Ensure | selected the set and the |in CBM and F2 to close save | characters. |
that the DATA in lines 1140- | character, keying F5will display | routine. If you break out of the i
1210 are typed in accurately as | an 8 by 8 grid on the left, an There is a short program | program, to try out your ’
this is used in a routine that| enlarged version of the | (LINES 9000-9130) which can be | characters clear the screen and |
plays an important part. character and the data making | copied and run independently | type GOTO 2030 (which puts
his program contains| up the character. A second | which will LOAD the machine |you back into the program
a routine that transfers both| empty grid is then displayed | code routine and your |without losing your char-
character sets into RAM|and a new cursor (non- |characters. You can then use |acters).
| starting at 12288. The BASIC| flashing) at top left. This curosr | your characters within your
. program (well REM’d)| can be moved up, down, left ,
occupies RAM from 2049 to| and right (with wraparound zm
10275. As the operating system -:".::mtrch]. Stop moving the
uses spare RAM for BASIC| cursor and press the fire 108 REN sokié  DESIGH £4 sk
Variables etc, the pointer (End | button; the cursor becomes || 5% s ssss 5 1. BURETT sose
of BASIC) has been set by| solid. Now moving leavesatrail || 122
PDK‘NG 56 'I,\.'ifh EE prﬂtecting Which can be turned jn!o any -|“|~J FEM #E##% RAUGLIET [3854 sk
}:I;E: program and the Character | shape desired (press fire button || % ™ **** 12199 ®TEs wawe
ata. again to revert cursor to 121 PEM ###% WARIABLES USED sass
The program makes use of | narmal). : 138 POKESIZE1,8: POKESIZE0, 8 PURE 56,65
the Function Keys (1-8) and also Wht!:n finished designing || 128 Gi=i20¢ oroiied cosaors comt
uses the CBM Key in| your first hewcharacter, keying || 153 512285 a=295 FL=1324 CD=FLoC i
conjunction with the Function | F7 will set it to memory and you | | 150 sss=
Keys giving a total of 12| can see the result (if satisfied); e aatbied
controls which are displayed | keying F8 will transfer the || jhi " ##%% CHARRCTERS USED wwsw
on screen, with general| machine code routine and || 1338 PrINT caescier
instructions (LINES 1300-1710). | your new character to tape, || 1998 sen cwsncTeER (o) SETS § AND 2
When run the program | provided you have atape ready | | 1355 F&" &0 FoR GRID.
transfers ROM to RAM via the | (changing this to disc use || 1998 e cuercrer cass s 255
machine code routine (LINES wouk’f be straightforward, see e A bl b o
1130-1210), useful in itself. | LINES 6000-6240). o e dest e et s
Characters 0, 254 and 255 (in Then® proceed Witk Sxnin 1SN ES I SERIR:CTCI 0K P91 010 il
both POKE sets) are used. All| next character etc saving each | | 115 patae. 153 258,133 252, 125, 208133
other characters can belin turn on the same tape || 115 Drnior oo 145 oo 200, 208
changed. (secong AT S S Ut | | o D e e e
The screen displays the| savings); save only character || 1200 DT 5 173.24.208.41.240
character number (as well as| data. Each character is saved || ik Sadiss * ===
the character) and the start| separately (OPENed and ﬁjﬁ? R e
1232
1248 POKEL2288. 255 FORI=ATOS POKE1 22894 ], 129 HEMT 'PEE] 22894 0. 295
VARIABLES USED EE E‘Ef:ihI:.EE”EES{E?*“’E%‘W. _Ei',ft.‘;!hm'. EPeE. {22 iEPI2, 193
1288 P=16376 POKEF, 253 POEEF+7 . 255 POEEF+1 . 1259 - FOKEF+&. 1 25 FOMEFs 2, 155
FK — Function Key (PEEK ADDRESS) . 135 FORT-OT07 POKE14350+) 255 POKE1£0E0+1, 255 NEXT
F5 — Shift Key (PEEK ADDRESS) Lﬁ REM #ke# [HSTRUCTIONS #aes
15 — Joystick (PEEK ADDRESS) Port 2 I i CHORACTER DESIGHERI
GL — Grid Left (SCREEN LDC.&TH}N:I IL_<'._- Pk.‘ln'r'_.-n- =5 USE FUNCTION KEW oMLY SNE® I
E;R — Eniu RigJﬂl 15c1|3EEr:|j 5c}mﬂom] 1390 PRINT'FS ——- PETAND CHARRCTER SELECT-
— Colour Value To Add To (PL et e e T riad.
S — Start of Characters in R.-’thl:f‘l }I }3?;2 FP::”Ir_l:TE;;#EJ'EE’EEJ'ITIEIEFnlrﬁtrﬁrlﬁxr KEY s
B R L o8 PRI ES - SELECT SAcouD.CopALIER Sar-
— Place (SCREEN LOCATION) for Cursor 139 PRINT'FS - SAVE REDIFINED LHARRETERE"
cO — Cglgu[r SCcreen ! tlﬁg E:]HGE :I::Iﬁﬁl:“fEFEE:hFr“EE_IH-'? :EII_IEL-IJI:I_:r- KEY
CT()) — Array for M/C Transfer Data 1428 PRINT~ @48 —-- LLERK RIGHT GRIDS @ -
He — Grid Colour (SCREEN LOCATION) 1430 PRINI "o __ TRAEER LEF1 GEID T0 RlfaTe
NC — Mew Character Count (SCREEN LOCATION]) 1500 PRINTSEPRESS AHY KEY TO CONTIHUE...® !
NV — Mew Value Count {(POKE VALUE) fg%g EE_IHFT*:;;}'EDEI.'I-:I:"EETFE;IESEI?_II{-!: O SELECT CHARACTER"
NX — Bit Value Count :5-;3 FE::;I-Eﬁgﬁpﬂnggr'“i}ﬁig:f-_-|EF;"T;-:~E HE'-:&EL'E Fi --"IE CHARACTER OMTO GRID, WF
72 PA{]{} — Poke Address {NEW CHARACTER) Arra}r ::::g r::;lr!;I'Il.lsr_::__.:-_r;;ré_n:llt_mf:-:ﬁr 2:- FIREBUTTOM WILL SET OR UNSET.MOVE UP.DOMM. *:
C."-'rl:K:l — Character Value iNEW {:HARJ‘\CTER] F‘trra}' 1578 PRINT'UEE 3 CER @ WITH IF4 FS3 Ok IFS2 TO CLERR.COPYOR REVERSE";
CH  — Character (PEEK VALUE) Transfer 1585 PRINT= 1F | FINISHED SET CHARACTER NITH WF7@ o
G2 — Grid (SCREEN LOCATION) Transfer 1538 PRINTIIERS MILL SRUE M TEMIEER ROUTIE P MEMCRCIER TESION 0
ZZ — Used for Counting in Save Routine 1618 PRINT*LEAVE BFECORD/PLAVE DOMH UNTIL FINSISHED DESIGHING CHARACTERS'
5C()  — M/CData Array in [OAD Routine 158 SIS Lom R AT g T 5 gre wouie
( — Data Value Array in LOAD Routine s T T
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Program listing

REH sk DISPLAY START #kes 4458 HEXT ' DR=(R+4@: GC=GC+40 HEKT
4478 POKEFL. A FOKEPLHC, | CO=PL+C
FOKES32599. 0 POKES3201. @ POKES4S. S 4439 RETURH
PRINT =3 d CHARACTER [DESIGHER NN* 4508 POKEPL.A:FOKECD. 1
4518 FEIHT * A e a e 1 MATA"
REH ®&#% F2 MEY FRESS sokkn 4':'.'.3 RETURH
: HEL
- IFFPEEK (FK }=4RHOPEEE (F5)=| THEHCS=1 42 5=] {288 GOSUE 4000 -_11.1_'_,gl FEH sadd DATA FOR RIGHT GRID ke
L=0i
FEM #sa® F4 KEY FRESS #okke 4518 HC=1324 i HM=128
4628 FORK=QTOV FORJ=ATOT
IFFEEK (FK y=SANDPEEK (FS)=] THEHCS=14 ' S=] 4336 ' GOSUE4D00 -1-535 IJJE FEEKCHC# Ji=254 THEH Hv=HY &
48 He=hi 2
EEM wkdd F1 EEY PRESS wwkE 4638 iT
4560 HC=HC+4@ : Chr=AD+
IFPEEE (FK =4RANDOPEEK (F5 =@ THEMCCeCC+1 | IF CCY2S3THEMCC=1 4670
AD=5+CCHE - GOSLIB4DOA 4233 REM waww DRTH FRINT wdww
] 4
5 FEH #wse F2 KEY PRESS wikE 4708 IF Mv=C AMD (% THEH FRINTTAE{3@» " ™ HV
~ 4710 [F HV>S AMD HY={99 THEW FRINTTRBCZG ™ "imMy
IFPEEK (FK ) =SAHDPEEX {FE)=BTHEHCC=CL - | - [FCC1 THENCE =293 4728 IF WV395 THEM FRINTTRE(383:HV
C HI--':':r-::r; GISLIE 3 = 7 o :Egg WK peb  PROK D =CD - WV Bks | 28 - HEXT
REEM #### F5 EKEY FFESS #kka 4801 REM #as# ADDRESS AMND DATA ke
7 A 4202
[FPEEK (FK »=GAN (FEm H JR=1:GOSU 53 4818 PRINT:FORJ=ATO3
EE NDFEEK (FS»=8THEH JR=1:GOSUES 108 gttt bk
REM ####¥ FZ KEY PRESS wme 4830 [F CV{Jx>=8 AHD CYCJ»{=9THEWPRIMT" =“CV(J2
2 13;3 EE E'v‘f.;*.‘.:‘ -:IIIIIEI.'R";'.: ]- ;??THEIIF‘P‘]r-T" "CWJ
IF PEEE(FK =3 AMD PEEK(FSi=| THEH SR=5R WSUE & WiT2299 THEMW HTCY{J
0 s e T e . 4868 HENT:FRINT*TTITY ‘FORJ=BT03
FEH #ww# CEM AND F2 KEY FRESS s 4870 PRINTTAB(ZAPALJI+4 )
4588 IF CVCI+427=B AND CVCT+4)C=3THENFRINTTABC2E2" "CYoTr4d
IF PEEKCFE)=4 AMD PEEK(FS =2 THEH A=2:00% Sy 4838 IF CV(J+4235 AND CNCJ+4 ) {=F9THEMFRINTTABC 2@ " “CW(J+4)
A IF JRC31 THEM :-u‘rj ;E:E\u e g i EL e Do 4908 IF CVCJ+4239% THEN PRINTTABCZENCV(T+4)
- ::13 IF%;T BTOF i FOKEPACI > ; CW (1) i HEXT
8] REM sk JTOVSTICK ROUTIMES e A J=@TO7 i FOK CJ 2 CWETD i
- ; SR 4938 RETURH
[F PEEKCFK)=3 AMD PEEK(FSi=2 THEM GOSUE 5000 E‘.EEE sToP
IF PEEEC(FE)=5 AHD PEEE{F5i=2 [ T -
IF PEEK(FE —E AMD PEEE(FSi=2 THEH :'u:‘rf-.'E' 6533 S0 REM ek MOVE TO RIGHT GRID ks
IF PEEKCFE}=8 AHD PEEK(FSi=] THEHW JR= Seag
: 5 ~hidies 5218 L=8-02=1324 0GC=02+C K=128 ' FA¥=" cuump"
FEH #dwk SETAUNSET wsws S220 FORK=@TOV: x=128
S230 CH=PEEK CADH+
IF PEEK(JS)=111 AND PEEK(PL)=29 HA=ZSS S248 FORJ=ATO7
1F '-Eé.[ ::'5 _“1 '.:;41::. ';LED (FL -_'5% .[I-FIEI: Hr;j'i_ 5250 IFCH>=¥ THEMFOKEQZ+J+L 254 POEEGC+J+L .11 CH=CH=}
7 So6l K=k 2
REM #### MOVE UP s#dss S278 HEXT
2 5200 L=Ls40
IF PEEK(JS)=126 AND PEEKCFL-40)C332 THEM TVePL PL=PL-40 CO=PL+C:GOTO 3340 5299 HEXT K
IF PEEK{JS)=126 AND FEEK{FL=-48)=32 THEN TV=PL:@ PL=PL+228 CO=FL+C gggg RETURH
IF PEEKCTV)=255 THEM FOKETY.Q: POKETVY+C. 12 g*gé REH ##¥% FEEVERSE TO EIGHT GRID #wess
E1
REM wbwé MOVE DOWH ks 5418 L=0'G2=]324 GL=6Gg+0 - W=128  AF=" e
S420 FORK=@TOT:X=128
IF PEEE(JS)=129 AND PEEM(FL+40)¢{3>32 THEW TW=FL PL=PL+48 CO=PL+C GOTO 3430 24313 CH=Z35=PEEK (RD*K )
IF PEEK(JS1=12% AND PEEM{PLs48)=22 THEH T PL=PL-220 CO=PL+( 3448 FORJ=0TO? o __ IR CEET
IF PEEK(TV3=25%5 THEN POKETV.@ POKETV+C, 13 i e e b et
i S4EE ek 2
REN ik MOVE LEFT was S4TR HEKT
=% i
IF PEEK(JS»=123 AND PEEX(PL=13<{332 THEN TV=PL:PL=PL-|:C0=PL+C:GOTO 3530 1
IF PEEKCJS>=123 AND PEEK{PL-1)=32 THEN TV=PL:PL=PL+7 CO=FL+( SS508 RETURH
IF PEEE({TV)=29% THEM POKETY POMETY+54272, 12 S
e M e B SE01 REW ek CLEAR RIGHT GRID wews
1 REM wdwd MOVE RIGHT s#okeks SER2
1 5518 GR=1324:0C=GR+(-PL=1324  A=255
IF PEEK(JS)=119 AHD PEEK(PL+1)<3>32 THEH TW=FL'PL=PL+1 CO=PL+C:GOTOD 3638 3628 FORK=TO7
;F PEEK(JS>=119 AND PEEK(PL+1»=32 THEN Tv=PL ' PL=PL-7 CO=PL+C ggig EEE&ET?-E SRS
Ki T i ', LS ST = +. (EQC+J, 12
< PEE £on THEH FOEETY.B:POKETV+S4Z7TZ. 1 BE%B HEWT CRafR+48 EE-*EIE---I-E et
3781 REM #sa#% DESIONIND CHARACTER @k S&78 POREFL . A POKEPL+C. | - CO=PL+C
I7az = SEE0 RETLRH
ATIB GOSUE 4508 G0
3500 6221 REM ®k## SAVE ROUTIHE waew
3901 REM #%#E F7 KEY FRESS sand i
a0z 6210 PRINT SR$:"TAFE READY TO SAVE 7 ANY KEY TO COMTIMUE®
3818 [F FPEEK(FK)=3 AND PEEK(F5)=@ THEM JR=8 GOSUE 4600 G828 POKELSE. 0 GET MM$: IF HH#="" THEH &829
3998 IF JR<31 THEM GOTOD 2838 6038 PRINTSRE, 554
1999 IF JR=1 THEW GOTO. 2888 6048 IF SR>1 THEH £188
4Qas E-3§E |b‘l-'=“[IfT5F.L OFEH 1:1.1."DATASAYE"
4081 FEH ®wdok SCREEH DISFLAY sk G068 FORJ=BTOST
408z &878 PRIMTHL.CTOS
4818 PRIMTCHRE(CS)  POKESS296. 12 6868 FRINTSR$: "SAVING WAC DATA FOR SPEEDY TRAMSFER ....
4028 PRINT " aCHARACTER ([ [ ] I 038 HENT
4838 PRINT CC &8935 PRINTSREF: 58 CLOSE]
4348 PRINT "= TARE{ 24 ) *ADDRESS" £108
4258 POKEL 129.CC: POKESS392. & 612l FEM er@® SAVE CHARACTERS ek
4068 PRIMNT AD s182
4078 RETURH E185 ZZ=2T+1 ' CS#="CHARSAVE" +STRE(ZZ
4108 =3 E11R PRINTSRS OFEM2.1.1.C54
4181 REM wkks DISPLAY GRID LEFT #esa E1Z0 FRINTSES; "SAVIHNG DATA" PRINTEZ . FR(A)
4182 &138 FORJ=BTOT
4118 FRIMT ™ sife] * E148 PRIHTSZ, CVC T HEXT
4128 PRINT"2631" E158 PRINTSRS "FIMISHED"
4138 PRIMT"B426B421 DATA" G168 CLOSEZ ‘RETURM
4148 OL=1394  GCwGL +C 208
4158 FORE=RTOT 6201 REM sssd CLOSE ROUTIMHE wwes
4168 FORJ=TO? E2BE
4178 POKEGL+J,@: POKEGC+J.12 6203 ZZ=Il+1 CS4="CHARSAVE"+STRE(ZIZ
4180 HEXT ' GL=GL+48: OC=0C48 HEXT 6218 OPEMZ.1.2.C5F
420a 628 PRINTSRE: ‘PRINTEZ, 9993 CLOBEZ2
42081 REM wads CHARACTER O ORID wees 6238 ZZmZZ=] Br :
4282 6248 PRINT"T; "SAVIMG COMPLETE: ", 22, *CHARRCTERS SAYVED®
4218 L=8°0L=132 : GC=GL+C - ¥=128 ' AF=" s &50a
4228 FORK=ATO?: Ww=i28 E£381 REM mesmdé LOAD FROGRAM s
4230 CH=PEEK{AD+K » 6382
4248 FORJ=TOT E318 PRINT"T' . "SAVING COMPLETE: " P *CHARRCTERS SAVED™
4258 IFCH =l THEMPOKEGL#J#L . 254  POKEGC+J+L. 1 1 ° CH=CH=X 6528 PEINT"USE A FROGRAM LIKE THIS TO LOAD YOUR CHARACTERS BRACK FROM TAPE. "
4268 M=MSZ &8 LIST>a0a-
4278 HEXT 5008 REH wwdk LOAD MC ROUTIHE sobsd
42E8 L=L+40 200
4299 HEXT K S0 DIMBC (37 OPEHE. 1.8, "DATRSAVE®
4208 5818 FORJ=ATOST
4381 REM wwdd CHAFACTER VALUES ks S028 IHPUTH#L . BCLJ ) HEXT
4382 Sp48 CLOSE]
4318 FORJ=@TO7 5858 FORJ=@TOST: POKE43152+ ], BCCJ ) HEXT
4328 IF PEEK(RD+J)>=BRHDPEEK(AD+J» (=STHENFRINTTAB(182" “PEEK{AD+J} 068 EY549132
4348 [F PEEK(RAD+J)>SANDPEEK (AD+J »C=F9THENPRINTTABC18) " "FEEK{AD+T) FBES
4358 [F PEEKCAD+J:>33THENPRINTTABC 182 PEEKCADH.T 2 Zgﬁbé FEW w### LOAD CHARACTER ®aew
4368 HEXT LT
dang TR IT=Z7+1 i C3é="CHARSAVE" +STRE(ZZ)
4401 EEM wmme DISFLAY GRID RIOHT wsokk 2075 OPEMZ. 1.B.CS#
4402 068 IMPUTEZ.DA: IF DA=9933THEN CLOSEZ:EMD
THIR GR=13I9 - QU=0R+L" FL=T 329 “A=ZT3 9898 FORI=ATOT : INFUTEZ. DVC I3 HEXT
4420 FORK=ATOT 9115 CLOSER
#4308 FORJ=ATQT 9120 FORI=RATOT  POKEDR+T. DY{.J5  HERT
4448 POKEGR+J .0 FOEEGC+]. 12 213 COTO 9979
[ : = g \ ey st e :
5 T i |
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Two notable pieces of
software face the
music in these reviews
from David Crisp and

Mike Roberts.

MUSICALC (FROM WAVWVE-
form for the CBM 64 or SX-64) is
one of those programs that you
need to use as soon as you get
hold of it. The packaging is
more reminiscent of a double
album than a computer
program, but it is stiff card and
glives plenty of protection to
the disc and manual.

MusiCalc is essentially a
program which will enable you
to stretch your SID chip to it's
limits. It is a synthesiser
program which makes my
three year old monophonic
sythesiser look like a barrel-
organ. Waveform vaiuuslr
realise that most people will
want to get music out of their
64 straight away and so, very
thoughtfully | feel, the thing
that comes to hand after the
disc is a small card which shows
you how to be totally
impressed  within  minutes,
When you load the program
the screen displays two
numbers: one is the ET.A.
(estimated time of arrival) the
other is the CA5.T. (Com-
modore standard time). The
ETA is the time the éjmgram
should take to load and the CST
is the time it actually takes. It
does sound frivolous but it is
useful. Waveform point out
that should the program take
longer to load than the ETA
shows then it is time to have
your Commodore Disc drive
doctored.

Creating sound

After a few minutes loading
a screen somewhat like the
display you see in an Intensive
Care Unit appears. A grid on
the right shows three ‘blips’
moving backwards and
forward and on the left is a mass
of lines, squiggles and dots.
At first | though | would
never get the hang of it
but the manual is very good
and, despite appearances, the
display is very logical
an easy to use (with
practice). As you would expect
you are able to control the
three voices of the Com-
modore and at the top left of
the screen is a panel for each
voice. This enables you to
select independently the type
of waveform used in sound
generation as well as adjusting
the ADSR (attack, decay,
sustain, release) for each voice.
Below this you are able to

adjust the width of the pulse

wave and manipulate the
filtration of the raw sound
according to standard
sythesiser practice. There are
the usual types of filters e.g
low, high pass etc, tempo
controls and switches to turn
on or off particular voices. At
first it is a little difficult to see
what the oscilliscope like
‘trace’ on the grid is doing but
as you work tﬁmugh the very
well written manual the mud
clears. Unfortunately | have
prior knowledge of things such
as how ring modulation and
oscillation affects a given
sound and so found it difficult
to assess whether or not the
manual was effective in
teaching the ‘ground rules’ of
sound manipulation, but as you
can hear exactly what you are
doing with the sound as you
change it is possible to get what
you like without knowing why
you have got it. Knowing the
theory though would certainly
assist in using the synthesiser to
the full.

The ‘get you going
notes’ show you some of the
built in preset sounds and
songs (referred to as scores). A
total of thirty two scores and
thirty two different ‘sets of
sound’ give a potential
combination of hundreds of
different variations on a theme.
It took me a couple of days to
get past the stage of listening
only to the demos. The preset
sounds go from the most
accurate synthesis of fair-
ﬁrnund pipes pla}-ing ‘Cruising

own the river’ to Dr.
Who/Craftwork type sounds
playing really out DPIth world
scores. Some of the sound

Ve R e |
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resets | am sure would even
ave the BBC radiophonic
workshop boys drooling. The
next step in the manual allows
you to play along with any of
the preset scores and sounds
using any one of the three
vaices,

Making music

Eventually 1 decided it was
time to let my, as yet
unrecognised, and doubtful
musical talent loose on the
machine. There are two ways to
enter music into the machine.
First you choose the type of
keyboard you require. This can
follow the standard chromatic
scale as found on pianos etc. or
the types favoured by other
musical cultures e.p. Hindu,
lapanese etc. Choosing
ditferent scales means that
instead of the usual cc4, d etc
you can have a keyboard that
plays a, c#f or almost any
combination of the above.
Seriously though, if you
wanted to do a Ravi Shanker

2 =

| then the keyboard would
follow the way the notes follow
in music of the Indian culture.
A wvery difficult concept to
explain and a difficult one to
grasp if you are only familiar
with the standard keyboard.
When you have chosen
your keyboard you next enter
your score. The grid shows
each voice following a set
pattern across the grid. You can
then choose which row of
music you wish to enter or edit.
When you have the display
corresponding to the selected
row the screen is split
horizontally into two: the top
part shows the NOTE you will
play and the bottom shows the
Octave in which the note will
play. Choosing octave 0
effectively plays a rest. Using
the function keys you then LAY
OUT your tune so that it looks
like two bar charts. As you
move your BAR up and down
you can hear what you are
entering so it is easy to correct

mistakes. When you finish row

Software reviews

MusiCalc

W

one you can then move
through the grid one row at a
time. It all sounds very difficult
but takes only minutes to get
used to. After that time it is very
easy to use. No knowledge of
music is needed to enter the
selected score as it can all be
done by ear. Using this method
of entry it is also easy to copy in
standard SHEET music fairly
quickly and without too many
mistakes,

The other way of entering
music is to switch into record
mode: the notes you play using
the qwerty keyboard are
remembered. You play one
voice at a time and can hear the
first voice while playing the
second voice and so on. The
music you have entered via the
keyboard is represented on
your ROWS. This can then be
edited easily and quickly as
described above. A very clever
idea and one which makes for
easy production of songs.
Within minutes | was able to
bang out family favourites like
ESKIMO NELL.

If you like a set of sounds
included in the presets you can
use these in your own
compositions, equally it is
possible to adjust the sounds
that the preset scores are
played with. It is important to
work through the manual as
small points can be missed and
it is possible to get into all sorts
of tangles. My only real
critisicisms are the way the
keyboard responds. It seems a
little slow in response to
playing and takes a while to get
used to. The other less
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impartant one is the relatively
small score that can be built up.

It is possible to give the
impression of a long score by
careful repetition but this is not
easy. | think that this program
has a massive amount of
potential not anly at home but
in the professional field as well.
| don’t mean that you are likely
to see Spandau Ballet using
these in their performances but
| think that, with the addition of
the other modules, groups who
cannot read or write music can
produce scores eaily and
quickly.

Other modules

This leads me on to the
other modules which are
available. The first one of these
will translate your scores into
standard sheet music with the
aid of a printer. This module
also solves the problem
of the limited score. It will
extend the length of score it is
possible to construct without
repetition: essential for
professional use | would
imagine. The third module can
be used as a stand alone
program but is really intended
to be used with the main
program. It allows the user to
play arpeggios with one key,
contains a visual editing mode
to allow the user to set up the
keyboard into any required
arrangement and has many
other functions. It would be

unfair to make comment on
these two modules as | have
not seen them but | feel that
the quality of them is probably
up to the excellent quality of
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MusiCalc 1 and so they would
be a good buy. It is possible that
these two modules may be
reviewed in later issues of the
magazine,

To sum wup the three
modules, it is best to borrow
Waveform’s description:
MusiCalc 1 is the instrument,
MusiCalc 2 is the keyboard and
MusiCale 3 gives you a
hardcopy of your music in
standard musical notation. |
have just discovered another
little extra which is available: a
disc containing preset drum
rhythms. These would be ideal
to base other compositions on
and would be great to play
along with if ?;Du play another
instrument. This is an excellent
product and a good synthe-
siser. | did want a Jupiter synth
but | don’t think | will bother
now.

MUSIC MASTER

MUSIC MASTER BY SUPER-
soft claims to make using the
51D chip in the Commodore 64
easy. | don’t know about easy,
but it at least makes it usable.
The SID chip is unquestion-
ably the most advanced music
synthesis device in any micro.
There is only one problem —to
produce a note requires a huge
amount of POKEing and bit
slicing for each voice. When
you can be bothered to work
out the masses of computations
involved the sound produced
can only be described as
excellent. Music Master goes
some way to helping you to
produce music that uses the
tull facilities of the SID chip.
When the program loads,
the main screen shows a piano
keyboard representing most of
two octaves. Other inform-
ation around the edge of the
screen gives you all the details
that you could ever want to
know. The most interesting is a
small note at the bottom u?rhc‘

screen saying ‘press shift-h for
help screen’.

MUSIC JASTER

5

A
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Waveforms
Following this advice leads
you to three screens that

summarise the comprehensive
manual. Back to the main
screen and you can start to
experiment. Pressing keys on
the keyboard makes a note
sound on all three channels.
The way the note sounds can
be altered by using the
w.‘!vt‘*fnrm screens or [h‘:
special effects screen. These
screens allow you to
manipulate the way the sounds
are made to sythesize a piano
or flute for instance.

There are 10 preset
waveforms that can be used, or
you can make up your own.
When you have got a sound
that you like, Music Master can
then create its own program of

POKEs to set up the SID chip for
you, and dump it to tape or
disc. This is a sound for sore
ears as this is the biggest
roblem that the Commadore
as.

Entering music

Entering music into the
system is quite easy. Tempo
(speed of entering music) and
the octave that the keyboard is
in can be selected and then
you re off.

The three channels are
displayed on the top of the
screen. One of these channels
can be manipulated at atime —
the edit channel. When the
music is entered it can be
altered and changed to suit —
extra notes added, notes
removed, note values changed
etc. The whole thing can be
played back with speed
changes if necessary. Thereisa
limit on the number of notes in
a channel, but whether this is
3000 or 1500 | don't know as it is
a bit vague.

The sound parameters or all
three channels can be saved to
tape or disc. One other feature
is the backing music. This is the
same as those awful Yamaha
electric organs that were in
fashion some years ago.
Channel 2, 3, or both can be
used with a list of 17 different
backgrounds. You can
then play over this. It makes
almost total dross sound
reasonable. This is not available
from edit mode and you

cannot store any music using
this feature — only play it.

Final note

There are so many things
that Music Master can do it s
beyond the scope of this
review to go into them all in
any great detail. | hope | have
covered all the main important
features.

The disc version of the
program comes with a large
number of demao tunes rangin
from ‘A string of pearls’ {speﬁ
‘A% of ..'l) to ‘When I'm 64’1
Also, the demo programs trom
the manual are there. | don't
know what the tape version
contains, but the manual only
mentions one tune, i

The big problem with the
program is that the manual says
that it is beyond its scope to
explain how to incorporate the

data that the program
produces into your own
programs. After a weekend's

work and 2K of machine code
later | agree — but it can be
done.

There is a program in the
book that will play one channel
at a time, but it is very
unsatisfactory and can be
improved 10 fold with the
addition of a single line. This
said, for the price it is an
excellent program. | was very
surprised to find that the main
body of the program is in
BASIC. If you want a music
program for the 64 this is the
one to get,
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- This dlagonally_ o

scrolling mazegame

features superb 3D

graphics brilliant sound

effects and requires 100% co ncentratlon to succe
helicopter through unknown hazards in order to cnmpi
and live to play another day — Commodore 64 — £7.96
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THE REAL TIME GAME

L

(STEM 15000 The different game with the ™ concept developed by sets
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This month, Grahame
Davies, Your
Commodore’s D.L.Y.
business enthusiast,

looks at formatting
numbers and sorting

data.

AN IMPORTANT SET OIf
routines are those which limit
variable input to integers, one
decimal place, two decimal
place etc. and then format
these numbers. Apart from the
CBM 700, Commodore
machines do not have a
ROUND function or a PRINT-
USING command and so we
have to write our own. The
advantage of being forced to
do this is that we can format our
numbers exactly how we like
them. For instance you might
format the number negative
one thousand five hundred
and sixty-three in various ways:

-1563

-1563.00
(1563.00)
(1 563.00)
(1,563.00)

or if you were German:

(1.563,00)

The BASIC INT command
always rounds down thus 1.4,
1.5 and 1.9 will all become 1 if
INT is performed on them. We
now have to use this limitation
to owr advantage. The first
function to write is a round-off
function so that 1.4=1, 1.5=2
and 1.9 = 2. This is how
rounding off is normally
performed but if you require
different rounding then it is a
simple matter of altering the
following function:

1120 def fnr(z) = int (z + .5)

DOING IT
YOURSELF

The function we have just
defined will now round off to
an integer and can be called b
a=1.5:b=fnr{a). To round off
to one decimal place we simply
multiply by ten, perform the
round off and then divide by
ten:

1130 def fnri(z) = int (z *
10 = .5)/10

To round off to two, three
etc. decimal places, it is a
simple extension of the above
function:
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1140 def fnr2(z) = int(z % 100 +
.5)/100

1150 def fnr3(z) = int(z 4 1000 +
.5)/1000

Having done this, we can
now set about formatting these
variables into strings. The
easiest way to do this is to write
one general format subroutine
for tEE variable with the most
decimal places (we will use
and then use smaller
subroutines to call this one by
simply truncating the string
accordingly.

Starting with the general
format routine, we will format
numbers to two decimal places
and return a string of length
ten. It is important that the
string returned is always the
same length so that listings will
always be neat. We will also
make sure that the routine
handles negative numbers,

explain briefly how a Bubble
Sort and a Shell-Metzner Sort
work, giving examples of each.

The Bubble Sort is the most
simple and most popular sort
used by micro-computer
owner. The principle is to scan
along a set of data held in an
array, comparing adjacent
elements and swapping them if
necessary. |f there are N
elements in the array then it has
to be passed N minus one times
to ensure that the sort is
complete. If an element is at
the wrong end of the array to
start with, it is going to be
swapped a lot of times before it
reaches its sorted position. This
is obviously going to be slow.
Another problem is that for
large arrays, the constant
swapping of strings will cause
one or more garbage
collections thus slowing the
sort even more, Each pass of

1600 for x = nl to 1 step -1
1620 forj=11to x

1640 if a%{

1660 next: next
1680 return

i) ab(j+1)thent$=a$(j) :a$(j)=a$(j+1):a%(j+1)=t$

Example of Bubble Sort

1410 rem

1400 b=fnr2ial:a% steS(b+. . 001):ifb=0thenal=".00 *#

there is a space here T

1420 aS=mid&i("- 'ssgnlalsd,l):
dﬁ-u5+|t"f[5|:r||¢__h15-|'" "eah,10),9)
l430 rem 71t minus space space 6 spaces
1460 returmn
This routine allows a|the data will result in one
floating point number up to | element ending up in its

999,999.99 to be formatted. The
first character returned is
either a space or a minus sign
depending on the sign of tEe
number. If zero isreturned, the
first character is also a space. If
you want to change this then
change the first string in line
1420 { mid${"- ") ) to the
5}:mbuls you require. This is in
the format negative : zero :
positive. 50 if you wanted a
minus sign for negative, a plus
sign for positive and an asterisk
for zero, the string would be -
*+

To format a string one
decimal place, we simply have
another subroutine such as:

1500 a=fnr1(a):gosub1400:a%=le

- o

ft$(a$.9):return

For formatting an integer
you could still use the same
standard routine:

1520 a=fnr(a):gosub1400:a$=lef
th{a$,”) :return

Sorting yourself out

The next subject to tackle is the
one of sorts. This subject is vast
but for out purposes | will

correct sorted position. Maore
than one element may be
sorted correctly butwe have no
way of telling this and so this
can be ignored. Each
subsequent pass of the array
will have to scan along one less

element as they become
sorted.
The code for the Bubhble

Sort is therefore very short and
convenient for sorting just a
few items and here is an
example — it sorts N items in
A%(array) into ascending order.

Your Commodore will sort
numbers faster than strings and
it will sort short strings taster
than long ones. To make use of
this, if you had three hundred
records each with one hundred
characters of information then
you should scan the array
taking out the key and putting
it into a second array together
with a pointer to its original
position. Sorting this second
arrai; with its shorter records
will be much faster and you will
end up with a sorted array of
keys with pointers to the first
array. If you do this, you must
remember to keep your keys
the same length otherwise the
pointer will get merged in and
form part of the key.

The Shell-Metzner Sort is
far faster because it makes
swaps of items over greater
distances and it also does an
“intelligent”” Bubble Sort. It
does less scans of the data but is
more productive on each of
these scans. This means that
less swaps are made and so the
speed increase natutally
follows. The “intelligent”
Bubble Sort referred to above
is more easily explained with an
example: if you have an un-
sorted list such as A C DBE and
you do one pass of a bubble
sort on it, you willend up with a
list looking like this: ACBDE
and it will require another pass
to get itinto a sorted order. The
Shell-Metzneg sort tries to
move back after it has made a
swap and then tests to see if
further swaps may be made and
so on. When it cannot make a
swap, it moves forward to

continue the rest of the scan.
3

Thus the list will become
ordered inonly one pass: ACD
BEgoesto ACBDE (making
the first swap the same as the
Bubble 5Sort but then moving
back one item toseeif B may be
swapped again) thus giving A B
C D E in only one pass of the
data. The information | have
provided you with should be
enough for you to see why the
Shell-Metzner sort is faster
although you will have to study
it in greater detail to fully
appreciate it.

The following example sorts
M items into ascending orderin
A% array.

Both of these sorts will sort
data in situ (not creating new
arrays to sort into). If you had
enough memory for duplicate
array(s) then faster methods are
available but the above two
should be adequate for most
applications.

sw=2TCint(log(n-1)/log(2))+1)

p4=pl+sw:if aS(pl)>a$(p4) then 1840

tS5=ad(pl):aS(pl)=aSips):aSips)=t$

1700

1720 sw=sw/2

1740 p3=n-sw:p2=0:if
1760 pl=p2

1780

1800 p2=p2+1:ifp2>p3
1820 goto 1760

1840

1860 pl=pl-sw:ifpl<D
1880 goto 1780

Example of Shell-Metzner Sort

sw<l then return

then 1720

then 1300
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OMPUTERS
IN BUSINESS

David Crisp examines
the trials, tribulations
and triumphs of a
home computer
wholesaler in this
profile of PCS South
West.

COVERING SOMERSET,
Devon, Cornwall and the
Channel Islands PCS SOUTH-
WEST have grown from very
humble beginnings into one of
the major home computer
wholesalers in the area. Andy
Denning, founder and present
chief, started off as a salesman
for a well known record
company. As the home
computer market started to
expand he soon saw the
potential and need for a
distributor in the South West.
He had already been selling
records to many of the shops
that were now beginning to
stock home computers and
software, so as a known face he
had a head start on other
salesmen. While calling on a
customer he heard that a
recently formed distribution
company were looking for
agents to set up epots
throughout the country. Andy
left his sales job and within a
few weeks he was touring the
west country in an estate car
selling the latest software at
cﬂmﬁetitive prices.

The car was his warehouse
at first with his entire stock
loaded into bread baskets. It
was only a matter of months
before his own house started to
fill up. Andgﬁa}rs “I didn't want
to get too big too quickly and
so my wife and | put up with the
house being fu]flaf games just
in case things wentwrong”'. But
nothing did and so he was
forced to rent space where he
could develop the business and

ut it on a more permanent
ooting.

Early days

At about this time the
Christmas rush of 83 was just
starting. It was necessary for his
wife's sister to help run the
office while Andy carried on
moving around getting into
more and more retail outlets
and receiving larger and more
regular orders.

It has always been his
intention to know his product
well and so when new software
was released he made sure that

T,

Andy Denning
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he tried it himself and could
then decide whether or not it
was worth stocking. With the
rate at which new software is
released it is not possible for
him now to judge everything
personally but everything they
stock will be judged by one of
his workers and their opinion
passed on to Andy. With
competition between software
houses as it is, software is often
advertised on a large scale
months before it is released.
This obviously means that retail
outlets are bombarded with
requests for a particular game
and in due course Andy is
bombarded with orders from
the retailers. He has to try and
placate the retailer by
explaining that despite the
adverts the game is not yet
available. He teels that he is the
cushion between the software
house and the customer and
has to take a lot of unfair
critisicm for not being able to
meet demands. “It makes me
look as if | am not getting the
goods quickly enough and it
does reflect on me" he says.

Primarily software

| pointed out to him that in
some circles it was felt that
computer and games sales had
now reached their peak and
would now begin a slow
decline. His reaction was one
of surprise. He said that since
he had started there had been a
progressive rise in sales and the
trend seemed to continue to
grow. He said that unlike the
skateboard and CB radio,
computers could always offer
something new, an original
game or a new application.
Because of this he feels that
although the rate of increase ay
although the rate of increase
may slow down as prices fall
and the machines become
more powerful there will
always be a good market.
Unlike many distributors he
has not become too deeply
involved in stocking the
computers themselves. He will
supply the hardware but only
carries a small stock or gets to
order. He says “If you get a bad
batch of games it does not

mean a massive amount of
money has to be found in order
to credit the retailer, however
ten machines represents a large
investment and you only need
a few returns in order to make a
big dent in the bank account”.

Christmas rush

When | was there Andy was
preparing for the Christmas
rush., Trying to predict which
games will ﬁe dead and which
games will become popular is a
nightmare, he says, and that is
without any new releases that
may appear between now and
Christmas. From what | could
see while | was there it seemed
he had a very good ‘nose’ for
predicting the sellers as when
the phone rang he could fulfil
almost every order, and many
of the unfulfilled orders were
due to being out of stock.
| went to see Andy late one
afternoon and while talking to
him Adam, another of Andy's
new recruits, was making up an
order for a shop in Exeter. The
order had only been received
at five o-clock but it was being
put together and would be
delivered by about six o'clock.
This seemed to bear out what
Andy had said about trying to
et orders to the customer as
ast as possible. Adam had
started with Andy on a job
creation scheme but Andy told
me that he would be kept on as
a full time employee ager the
scheme had finished. He said
he enjoyed the work and Andy
was a good boss who even
made the tea! Recent weeks
have not been the quiet period
that was expected and the new
premises taken over only a
couple of months ago are
already too small. New
premises are required already
and possibly more staff to cope.

Expansion

By the time you read this Andy
will have made great strides
towards even more expansion
and should be distributing
nationwide. He will obviously

need more people on the road
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to do this but he says whatever
happens he will still take a key
role and continue to offer fast
efficient service, thus enabling
Andy to buy software in larger
quantities and therefore at a
lower price. This should allow
him to sell at even more
competitive prices and so, with
luck, these savings should be
passed onto the customer.

Looking around | could see
a Spectrum, Commodore 64
and a Dragon and these were
being used to evaluate the last
batch of new releases. The
games were getting a good
tryout and two were harshly
criticised. “According to the
adverts” says Adam “this is
supposed to be the best thing
since sliced bread. The
Eraphic*s on the title page are

rilliant but the game is a
disaster, but due to the massive
amounts of money spent on
publicity it will sell and | am
sure a lot of kids will be
disappointed”. A large box of
tapes.fiﬂ}rstil:ks and discs sat by
the office door. Andy told me
that they were faulty returns
but when they check through
he finds that many of them are
perfectly OK and presumes
that either instructions have
not been followed or tapes
have been copied then taken
back to the retailer as faulty and
simply sent back to him as such.
“Itis one of the costs that | have
to absorb” he says. Lookin
rhrquh the box myself | cﬂulﬁ
see what he meant. | could also
see that on such things as
joysticks many of the returns
were due to misuse, It seems
that rather than upset retailers
Andy will take them back in a
lot of cases and simply repair or
replace them.

One of the other staff who
works in the office is a young
girl called Elaine; today she is at
college as she also is on a job
creation scheme., Andy feels
that these schemes are an
excellent thing and although
they are misused by some on
the whole they bring benefits
to the people on them and to
the employer. Certainly true in
Andy’s case as all the people on
schemes sent to him have now
been taken on as full time.
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Peripherals

Apart from games Andy's
second best seller is joysticks; |
saw boxes full of joysticks in all
colours, shapes and sizes and,
while | was there, almost every
order included some joysticks.
He tells me that they seem to be
the first peripheral bought
after the computer. Disc drives
come next.

| asked Andy if he wanted to
become involved in software
writing himself. | was surprised
to see that he was in fact
marketing an adventure game
for the Spectrum under his
own label. It was written using
the Quill, a piece of software
Andy rates highly, and is
available for both the Spectrum
and Commodore 64, It is called
INSANITY and so faritseemsto
be doing very well. Plans for
further releases are not yet
known.

Piracy

| asked him if he had seen or
been offered any pirate copies
of popular games. He
immediately responded with
an unprintable sentence of
what he thought about pirate
tapes. He has seen very good
copies of popular games at very
low prices, but he says they are
a recipe for disaster. As the
software companies have to
ut up prices to cover the
osses due to pirate copies,
sales decline. More copies are
made due to the price and so
on. It is a vicious circle which
cannot be stopped once it gets
out of hand. Who is going to
spend hours writing and
marketing high quality
software only to see it ripped
off within days of it's release
and, in some cases, before it's
release? Not only will the prices
rocket but the quality of
software will drop.

American software

Talking of quality Andy
pointed out to me some of the
new releases from the USA,
They had to be seen to be
believed. He feels that this
injection of high quality

software will force UK writers
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to think hard and long about
the quality of their own goods.
Although he is sad for the
companies that will cbviously
‘go under’ he feels it is only
right that the customer should
be able to get the best available
for their machine. He is a little
worried about the state of the
pound of late and says that just
as the price of imported
software should have been
drnﬁped, bang went the
exchange rate. This will make
price cutting difficult if not
impossible and in a few cases
may even mean upping the
price of imports. He also
ointed out to me that over
ere we are only seeing the
best of the American games.
He says that over there you can
find a lot of very low quality
software for sale.

I asked him what he
thought about the high
hardware prices over here
compared with the States. He
told me that unfortunately he
felt it would always be the
same. He says that apart from
the exchange rate the sheer
volume of sales potential over
there means profit margins can
be very low. If you can sell a
machine or peripheral to just
1% of users over there you are
talking about hundreds of
thousands of sales. It is the
same for everything over there
— cars, records the lot. | could
see what he meant.

Business sense

Andy is pleased to see home
micros beinF used for other
things as well as games. “When
I first started it was almost
im;}nssihle to get any business
software for any of the
machines and what you could

et was not worth having. That

as all changed now and some
of the business software for the
Commodore 64 for instance is
infinitely more superior than
software that is being run on
‘real’ business machines”, he
said.

At the moment Andy is
looking to get his business
computerised. Andy told me
“Itis a hard choice. | need a fast
and powerful machine and the
amount of information | need
to store will, without doubt,
require a hard disc system. |
also need something that will
grow with the business as once
| get the system set up | don't
want to find that it is going to
need changing after a %EW
months. I've almost come to
a decision on the machine |
want. It’s now just a matter of
getting the right software”.

For a non-computerised
office everything was
i i EPRETER
¥ B R S—

T Wi

incredibly well ordered. Andy
said that speed was important
to him and that he had to have
everythig well organised. This
was borne out by the fact that
virtually no orders were mislaid
and very few orders were late
in being delivered. It was this
reliability that had helped him
succeed where others had
failed. “There is no hard sell
here. We don’t get on the
phone all the time asking for
orders. People know where we
are and they will order from us
as long as we do what we do
well.”

“Qur van goes round most
of our customers once a week
or at worst once a fortnight.
The shops are, in most cases,
able to take their stock
immediately from the van.
They can see what they are
buying at the time without
having to rely on what they
have read about it. Of course it
is not possible for us to rely on
our dealers. Take the Channel
Islands for instance, all the
business there is done by post
or telephone. If a shop is not
too far out they can go on our
regular route. That way they
know when we will be there
and that they will find plenty of
stock in the van: of course
they can still order between
visits and we send orders out
the same day or the next
morning at the latest. In most
cases we find that the post gets
everything where we want it
very ||:|ui|::|§|3.-r but urgent orders

can be sent by courier. This
means that people often have

the

their orders by next

morning.”

Final note

While 1 was in the office
another account was opened
with PCS. A customer in Devon
was dissatisfied with their
resent wholesaler and had
eard from another dealer that
PCS S.W. were fast and reliable.
That customer would have the
van round to him the next day.
Andy tells me that they rarer}f
have to go out and find new
business now; their reputation] 83
is spreading and most new
accounts come through
recommendation. To Andy this
is a good indication that he is
still gﬂing things right and will
continue to do it this way grow-
ing bigger and better faster,
e e
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More companies than
ever before appeared
at this year’s PCW
show. Your
Commodore was
there to sample their
wares.

MICROMANIA HIT THE
metropolis on 19th September.
For five days a regular army of
businessmen and journalists,
grandads and eager schoolboys
marched through the doors of
Olympia 2. Deals were made,
joysticks twiddled and books
perused. The conglomeration
of traders displaying their
wares made it all too cﬁear that
Christmas starts early in the
computer world.

The 7th PCW show had
arrived in town. Distributed
over three floors of the
exhibition centre with the ‘big
names’ on the ground floor,
business on the first level and
entertainment on the second,
this vear's exhibition was hailed
by the organisers as the ‘biggest
and best’ yet. Showbiz reared
its gaudy head with clowns and
acrobats, American footballers
with cheerleaders in tow,
Anirog's P.C. Fuzz on his
unicycle and a trio of forlorn
tiger cubs. But, under cover of
the fun and frivolity, the stage
was set for battle (not only on
the computer screens!) and
eyes were turned to the
competition.

Commodore live

Even overcome by the sheer
immensity of the occasion,
Commodore fans had no
excuse (unless they had made
their entrance illicitly through
a back window) for bypassing
Commodore’s latest products.
Machines and peripherals, old
and new, arose out of a
patriotic sea of Commodore
red, white and blue,
Commodore’s four stands,
including also the new modem
and a mass of software, were
strategically placed to the left
of the main entrance.

But Commodore obviously
face tough competition as
illustrated by the vast output
from software houses up and
down the country.

OLYMPIA

Sport and spies

The football season got off to a
kicking start with Addictive
Games' ‘Football Manager” and
Argus Press Software's much
advertised ‘American Football’.
Sport was also featured with
Ocean’s ‘Daley Thompson's
Decathlon® and Quicksilva's
‘Summer Games’ based on this
Summer's Olympic Games,

Any budding Shoestrings or
P.C Pfc-dds might have been
tempted to enter the world of
crime fighting as A&F's private
eve, ‘Gumshoe’, Hill Mac-
Gibbon's ‘Special Agent’ or
Anirog’'s '‘P.C. Fuzz'. The latter
program uses Currah’s ‘Speech
64', featuring two voices and a
text-to-speech system, which
was also launched to the public
at the PCW show.

&
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Audiogenic and
Beyond

Audiogenic were out to prove
that big business wasn't all fun
and games with their three
Commodore 64 business

ackages for the small

usinessman — ‘Wordcraft 40°,
‘Magpie’ and ‘Swift’. They also
catered for any aspiring artist
with their Koala Pad, a graphics

tablet which enables the
production of full colour
drawings and illustrations

directly on the screen. But
Audiogenic are still entren-
ched in the games scene with
six recent disc-based games —

‘Alice in Videoland' {(an
adventure based on Lewis
Carroll’s novel}, ‘Frantic

Freddie’, ‘Pegasis’, ‘Forbidden

Forest’, ‘Aztec Challenge’ and |55

Beyond, already renowned
for their best-selling Spectrum
games, ‘Psytron’ and ‘The Lords
of Midnight’, have released a
64 version of ‘Psytron’, ‘Psytron
64’, along with ‘Ankh’, ‘Aztec’
and ‘Mr. Robot’. Also in the
offing at the time of going to
press were ‘My Chess II' and
‘Psi-Warrior”.

Bubble Bus and co

Parked on the ground floor,
tucked behind the Com-
modaore stands, was Bubble Bus

Software. ‘Cave Fighter’,
described as ‘an all action
jumping, climbing and

shooting game’, is their latest
release tor the 64, but Bubble
Bus were also showing off
other favourites such as
‘Bumping Buggies’, ‘Flying
Feathers' and ‘“Widows
Revenge' for the 64 and
‘Antimatter Splatter’, ‘Exter-
minator’ and ‘The Catch’ for
the VIC 20.

Creative Sparks sank from
the sublime, with ‘Macbeth’, to
the ridiculous, with ‘Danger
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Mouse in Double Trouble’,
based on the popular TV
cartoon character. And
Microdeal were trying to bur
poor old Cuthbert again wit
their new Commodore 64
game, ‘Cuthbert Enters the
Tombs of Doom’.

Channel 8 shouldn’'t have
alienated too many of their fans
with three new arcade games
for the 64. ‘Phase 4" and ‘Time
Zone' follow similar alien-
attack themes and, in Channel
8’s other space game, as
‘Borzak the Amazing Bug-Eyed
Beastie from Betelgeuse’ talls
out of his spaceship into a
marsh on earth, you must assist
him back to the ship.

Hero time

Action-packed adventure was
certainly in the air with Elite’s
‘Kokotoni  Wilf’, Melbourne
House's ‘Zim Sala Bim' and
Ocean’s ‘High Noon'. As
Kokotoni Wilf, your aim is to
recover all the pieces of the
legendary Dragon Amulet
whilst dodging the dangers
which cross your path. In ‘Zim
Sala Bim', you move your
character through the Arabian
desert and, with luck, into the

Sultan’s seemingly impene-
trable palace. Anj'High Noon’
is a Western Adventure

whereby you must keep the
peace in a frontier town by
shooting the bandits and
preventing them from
escaping with the girls or gold;
it features an aptly named
character — Riga Mortis, the
undertaker!

Bandits also featured in
New Generation’s ‘Cliff Han-
ger' in which our hero,
Cliff, must stop the evil

NULL] SECUNILS
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bandits from
the canyon. It features
cartoon-style sequences and
humour, based on the popular
road-runner series,

shooting up

Animal magic

Things turned hairy again at
Llamasoft with Geoff Minter's
latest offering, ‘Ancipital’. Mr.
Minter describes the Ancipital
as ‘the harassed-looking little
half-man, half-goat creature
which scuttles across the
planetary surface’ in Sheep in
Space and the game includes
100 rooms, goats to collect and
the villain of the piece, Rory

the Vicious Guinea Pig.
Quicksilva have also gone
animal crackers with their

pumping Buggies

CEEYE
e

COMMODORE 64

Commodore version of ‘Ant
Artack’.

Final offerings

Bikes and cars always lend well
to computer games and this
show was certainly no
exception with Martech's ‘The
Official Eddie Kidd Jum

Challenge’, Micro Power's
‘Stock Car’ and ‘Car Journey’
from Hill MacGibbon.

Also new from Micro Power
came ‘Bumble Bee' for the 64.
But these had to share the
limelight with other Micro
Power gems like ‘Ghouls’,
‘Cybertron Mission’, ‘Felix in
the Factory’ and ‘Swoop’.

Activision, one of the
leading lights in 64 software,
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Show report

also exhibited some of their to
games for the 64 — "Pitfall II',
‘Beamrider’, ‘Hero’, ‘Zenji’,
‘Toy Bizarre’ — as well as their
Designer’ Pencil which enables
you to draw on the screen with
a joystick

And there were many more
besides — Virgin Games
(recent purchasers of the
Rabbit brand name and logo)
with ‘Terrorist’” and ‘Falcon
Patrol 2', a vast array of software
from U5 Gol such as
‘Forbidden Forest’ and “Aztec
Challenge’, and graphics
tablets from British Micros
(Grafpad) and Touchmaster, as
well as shelf upon shelf of
books and magazines (al-
though only one of these, of
course, was a worthy
purchase!)

. Widows Revenge

COMMODORE 64
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As seen in the national press

The Prizes:

You could win £2,500 to be spent
on adream holiday of your choice
for you and your family!

Second prize —a complete Canon
portable video outfit worth £1,300.

with a 50mm lens and flashgun,
worth £280.

How to

Justidentify the twelve
objects pictured
opposite....

Electronics Today International
Personal Computing Today
Movie Maker

Your Model Railway
Clocks

Home Computing Weekly
Beatbox

Ham Radio Today
Electronics

35mm Photography

Model Cars

Woodworker

Third prize —a BBC Model B micro
computer plus software worth £450.

Fourth prize — Minolta X700 camera £

enter: -

HINT —the Argus Specialist
Magazines listed below might give you a clue:
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Games Computing
Photoplay Movies and Video
ZX Computing

Military Modelling

Hi-Fi Now!

Winemaker

Citizens Band

Model Boats

Video Today

Popular Crafts

Which Video?

Your Commodore
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Magazines make ideal holiday reading because (up to 20 words)

NAME(BLOCK LETTERS)
ADDRESS

Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1R 3AB

and write your (one-word) answers in the spaces provided on
the coupon. Forinstance, if you think that number8isa
record, write ‘record' in the space next to 9on the coupon ang
soon. Thentellusin up to 20 words why MAGAZINES
MAKE IDEAL HOLIDAY READING. Complete the coupon
in BLOCK LETTERS, and send itto: DREAM HOLIDAY
COMPETITION, Argus Specialist Publications Ltd.,

No 1 Golden Square, London W1R 3AB, to reach us no later

AGE (if under 18]
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Simon Palmer unlocks
the mind of John

Wagstaff, rock star
turned programmer,

and the brain behind

Craig Communications’

System 15000.

MID-1983 WITNESSED THE
launch of Flight Zero-One-
Five, a flight simulator for the
unexpanded VIC-20. It
contained no graphics but
proved that outstanding
software could be reproduced
in ljusl 3.5K of memory. Since its
release it has sold upwards of
16,000, and is still selling.

Its creator was John
Wagstaff. A very tall gentleman
with long black hair, he started
employment at the age of 17 on
a fairground with his parents.
John then became a musician,
receiving gold discs for songs
he had written. He earned
fame and fortune in Germany
{anyone who has ever heard of
Lee Kristofferson will realise
that Lee and John are one and
the same). But he soon
discovered that, even though
he had *‘made it in Europe to a
certain extent, the money did
not immediately come pourin
in. With cash running low an
to stop himself from going
mad, John bought a VIC-20 for
£200. He taught himself to
program and, a year or so later,

released Flight Zero-One
Five followed by Whirlwind
One-Five, whic achieved

moderate success, and, finally,

by his latest baby, System 15000,

a communications game,
Craig Communications

The first company to accept
lohn's software and distribute
it was N.K.K., where David
Giles was already working as
the sales-force of this two-man
operation. His job was to visit
shops and persuade them to
buy various titles distributed by

N.K.K.. After two months,
David’s efforts proved so
successful that N.K.K. were

bought up by a larger concern
— Ferranti & Craig, who had
been looking for a company to
handle distribution. Richard
Craig, the final ingredient in
the ‘mix’ spotted M.K.K.
Throughout this change,
John Wagstaff’s software was
still selling and, finally, System
15000 was released. In May
1984, Richard Craig left Ferranti

& Craig taking with him David
Giles and, inevitably, John's

software. A brand new
company emerged from this
re-shuffle — Craig Com-
munications with David Giles
in charge of the software side
and Richard Craig responsible
for the rest of the organisation.
The re-release of all John
Wagstaff’'s software followed
swiftly, with a better style
presentation for System 15000
and careful attention it had not
received under

Ferranti & |

&
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John Wagstafi — rockstar turned programmer
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Craig’'s guidance. The stage was
now set for System 15000 to
revolutionise adventure
games.

System 15000

System 15000 is a new breed of
game. Whereas with a normal
adventure exercise the game
can whish you off to an island
or transform vyou into a
detective in hot pursuit of a
murderer, System 15000 turns
your computer into a

computer, the monitor into a
monitor and plugs an
imaginary modem into the
back of the computer, thus
introducing you to the B.B.C.’s
‘Bird of Prey’ type situation. Itis
such a simple idea yet no-one
has thought of it before now.

System 15000 also differs
from other adventures in that,
since it is a modem simulation
game, you can, by dialling a
number, return again and
again to various computers at
any time in the game. It is a




real-time commun-
ications investigation. For
those not familiar with it
already, the following synopsis
should arouse both interest
and enthusiasm.

Your friend’s company has
been ripped off to the tune of
1,500,000 dollars in a deal it has
negotiated. A colleague has
contacted you, giving System
15000 and a modem utility and
asking you to help get the
money back into the swindled
company’'s bank account. He
also provides one telephone
number, an access rmﬁ- and

genuine

two names; armed with this
information, you open your
investigation!

Sitting  comfortably op-

posite John Wagstaff in the
leasant surroundings of his
iving room, trusty pen poised
above paper, | asked him
where he found the idea for
System 15000.

“It just came to me and, at
first, | could not believe it. So
obvious, yet after almost endles
searching through magazines
and the like, | could not find
any indications of other people
being there first”,

How long had it taken him
to write it from the initial
concept to the finished
product? “About nine months
of bleeding eves” was the
reply. David Giles appeared
and weighed in with: “John
wouldn't even tell me what it
was until he had completed it
ready for playing — and even
then he refused to tell me how
to proceed. He just said ‘play
it" ", | must agreee that detailed
instructions are very sparse but,
according to John, this is totally
intentional. With the old-age
consideration of value-for-
money, | asked whether the
price was not a little steep —
isn't £12.95 somewhat excessive
for a single program? John's
reply was quite logical and
emphatic.

“People can, and some-
times do, pay in excess of £12.95
for a hard-back book of merit
and feel that they are getting
good value. The same applies
to good software with its
underlying creative base,
intellectual challenge and
complexity. If it gives you a
good run for your money,

where's the argument?”
| personally do not need

any persuasion to this
viewpoint, having myself
reviewed quite a number of
games programs and con-
stantly wishing for more writers
of John's calibre and standards.
John emphasised that he aimed
to produce good quality
software rather than higher
quantities of less meritorious
products. He regards with
strong dislike the companies

v

who flood the market with
mediocre products, thus
devaluing a positive potential
for intellectual and, at the same
time, entertaining pursuits.

“I owe a great deal to the
good people who buy my
software — it pays my food bills
and stops me from starving.
That, after all, is how | got my
first computer. | wasn't having
much success in getting my
money for the records |
produced for the German
market, and we were literally
starving. | am sure that buying
that computer did stop me
from gcr'rng mad”’,

Reminding him of his
earlier statement that it took
nine months to write System
15000, | asked if he had
experienced any problems. He
chuckled:

“I have a little saying that
every programmer sEmuId
write out and place above his
computer ‘THERE'S ALWAYS

OME MORE BUG' 7,
| pressed him,
continued:

“The telephone aspect of
the game did present a
problem or two; one number
which | initiated for the
American section of the game
turned out to be ‘Dial a Blue
loke'! | changed it, but quick! |
also had to get permission from
the various telecommuni-
cation authorities for the use of
their different dialling and
engaged tones for the UK, and
OvVerseas.

and

he

Music and computers

Apart from John's first
computer warding off
imminent insanity, were there
any other reasons for deciding
on the purhcase?”

‘““¥Yes, I am in the
entertainment business and, at

the personal level, they are
bought maostly for entertain-

ment and have become
instruments, both audio and
visual for entertainment

purposes. Music is after all a
form of software, a complex
writing sytle embracing almost
infinite interpretive functions
with both intellectual and
entertainment potential.
Computers and software can
be made to perform the same
functions, the only difference
being that computers are
interactive with the operator”.

John, as | have already said,
is an accomplished musician.
On the wall above where we sit
hangs a gold record and,
alongside, a gold cassette for
10,000 copies sold of Flight
Zero-One-Five presented,
ironically enough, by Ferranti
& Craig!

Does he see computers
making an even bigger impact
in the music arena?

89



“If you think about it,
computers are already in music
ina very big way. In keyboards,

drum machines and mixing
desks. Synthesised sound is
now an established medium,
having progressed from an
embellishment role such as

echo-boxes to the present-day
reproduction  capability of
musical instruments, and
onward to new and previously
unheard of tones”

John's first encounter with
computers was in fact in the
studio where he worked on his
recordings. "Apples’ were used
as an integral part of their
mixing system. To illustrate this
point, he led me into another
room and showed me his trusty
CBM 64 which he had linked
up, via sequential circuits,
MIDI interface and software, to
a Poly-800 keyboard, drum
machines and mixing desks. He
then gave me a thoroughly
competent demonstration of
some of the capabilities of this
set-up. Impressed? | certainly
was! (If this has aroused your
interest in MIDI systems, reach
for your back issues of ‘Your
Commodore’ and re-read our
MIDI articles).

Other ideas

I asked John whether he
thought the CBM 64 was an
easy machine to handle for
programming? He replied that,
although it is a powerful

machine with much more
unexploited potential, there is
the hurdle of Commodore
BASIC to negotiate every time.
Alongside all this music
equipment, | could not fail to
notice a large amount of
machinery for video editing.
When asked whether he had
yet combined computers and
videos, he answered that the
closest he had got so far was in
the use of slide projectors
linked with a music track and
controlled by a computer, It is
an idea which has been used
before for all sorts of purposes
in a variety of settings from
schools to concerts. He opined
that if the technology could
advance further, he had some
ideas of his own which he
would like to try: “"What I'm
waiting for is a computer that
can handle those ideas!”. |
could not help thinking of the
current use of computers in
stage presentations to control
lighting systems such as the
Vari-light used by Genesis.

School chips

Leaving the musical sur-
roundings, we rejoined David
in the lounge. Would John
consider writing software for
the education market seeing
that the coming generations
will be living and intluenced by
computers on an ever-
increasing scale? He has not yet
seriously considered this but
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does agree that imparting
knowledge does not have to be
boring! At this point, David
interjected: “My kid sees a
computer and recognises it
without any problem. It seems
that children as young as three
aren’t scared of them”. John
believes that, had a VIC-20
been around five years earlier,
it would have been regarded
with awe as though it were a
mainframe in a plastic box!
However, the improved
understanding of the com-
puter’s role in present-day life
is reducing the mystique which
hitherto surrounded these
machines, and the unquestion-
ing acceptance of computers,
particularly by the younger
generation, is fast consolid-
ating their influence and
impact on our way of life. One
can only hope it will be
completely beneficial.
Inevitably, the older folk have
trouble in appreciating and
accepting them, but this has
always been the case through
histary with every develop-
ment since Man first used a
fallen branch to lever away that
obstinate lump of rock which
barred the way into a likely
looking cave!

Reputation

We finally returned to the
subject of John Wagstaff and

Craig Communications. Did
they worry about their
reputation? Yes, they did —

and to a surprising extent. Said
David, “John used to check
one in ten of every Flight Zero-
One-Fives before despatch”

FULL SOUND AND CGLDHHV!C?G

“I used to sit with my VIC-20
plugged in with a tall pile of
yrograms on one side and the
passed’ software on the
other’”, added John. This
certainly paid dividends: of
16,000 copies sold, only about
200 were returned and, of
these, roughly 180 were
customer errors, All of which
amply demonstrates John's
philosophy of value for money,
initiated during his earlier
struggles as a recording artist.

None of John's software has
his name on it, his reason
being: "Because some people
must have their names on
EdeLIClS as an ego trip, but a

alance must be maintained;

others sign their work in the
hope of recognition and
consequently more employ-
ment'’. John likes to think that,
maybe, his work is so highly
individual it does not need a
‘tag’.

And finally

| asked John about the future.
Would there be a sequel to
System 150007 “"Almost
certainly’’. The quotes are
closed because he did divulge
some of his ideas for a follow-
up but, | think it would be
unfair to John, and it would
spoil your fun, were | to pre-
empt his next product.

| hope that this insight into
the mind of John Wagstaff will
assure you that not everyone is
in the software business to ri
you off. This man has standards
and | think that things to come
will prove to be as much ‘value
for money’ as System 15000.
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 BUSHCAILS 33

- the sophisticated spreadsheet!

Easy to learn, easy to use - something that can’t be said of many business programs.
But it's true of all the programs in the BUSICALC series.

BUSICALC 3 can handle all sorts of jobs - budgets, expenditure analysis, stock lists,
price lists, and product costing are just a few of the possibilities. Three-dimensional
formulae automatically access data stored on disk, so that you can easily pull

together information from several different sheets and summarise or manipulate it.

It's simple to transfer data to other programs such as Easy Script. And you can use
virtually any printer with BUSICALC 3, whether dot matrix or daisy wheel,
Commodore or non-Commodore.

For the CBM 64 and PET/CBM 4000 & 8000 series.

Available through dealers or from:
Supersoft, Winchester House, Canning Road, Harrow HA3 75J

Phone 01-861 1166 for more details and a free catalogue.




